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«w- .gs»si»41f M m&M mmm tli* 
iiit^se%i« mi p#l» ^eap# »«tfc « *#%S, •«, »fO©% *i%, 
mmu citmi# %mB 
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PART 1. 
&g€M-QaiAp CQMPoosiB wiig wmmimm caopps 
'gg&f FACILIfATE DIAZO COWIiISg 
fit® -eoapllag .mmmtlm »« Orl»s# ta 
--amd. b»s mlmm plmy®€ «»• i*p#rt;aafc %m mg&nl& 
ta %hm pp«'p«-ratleii ©f • az« Aj&m, m&nj 
•of wlilali l«W: vmlm* 
Im g@B®j«al prlm '^jpy aaia®# mm ^ aa^ 
@©ap3.#i with s-«« pfe®»;oll© «»i mlth 
aoa#- «ti ii&lkyl arsafttle wmlmmm. 
amtei-f #«ep0«iii# eeatmliiiag such 
.gr-@iifs la vmy . fii«f will to# disousa#i ia %M .f®ll..ow« 
lag 
llkoxy Qf»diips 
i#fti @»a b® 1st© aF««tie aad alipfaatis @I«B» 
P®«ai« toy vmimM tM .simplest 'hmimg that of 
•*3 
tt«iag fcfe» 
S» €ri©ss, Annwf 157, Sf (1666)» 
Truaklar# Bgr», 112i 
4 
411^ + 2PbCl2 — "•» ,S4flJ # 41^t * 
l»'li^  + %?« %FM» 4 *glg 
fbls a#tfe©i is ©f gSBsyal applicability -wimmmmr %b^ 4@tii»i@-5 
#*a to® pr®par#i* fit# $fe##fv«tioiis &f &m-mm 
mmS l&t@w Indicate, hmmwrn-p, 
tto&t tli« Mister hmmlm0i «f "bm prepSTOi 
froa, 3.««i3 chloride mni mmgmt ia 8atl#fa®t©i»f 
yieMi* 
IQ 
Bail!® •' fr#p«r«i t®te«»£-«iilsyi.l«si 
tbft «#y»-.gip#«iiiig te%iwi.pi»netyl e©»f$iiai« twm tli# Srigoafi 
i»®ag«a%- «mi i««i .elil®rti«» -fli® mwth& aai gam trtaaisyl «iii 
t-ripli©ii«tyll#fti.'tav# te«ea obtalati by^ tit® B&m 
oethod#.^^ 
Cleavag® l«ai ,@€«p«agifia mith a, »a#ti¥® aetal suefe as 
sodiiai ia llfmid mwrnmala yields a l«a#-s^iws *liiofe 
@am 'to# ms#i'm aa for tfe® of 
#ci^o«si.s» *fc«m ti'i-2»aaiayl.l.®»i l.s dissolved im li^aii 
i«eais ®ad witfe. tri-e^aaltyllea^aoiiiia 
Is fbis reatts wltk t®asyl efaioride *© gi¥« tFi«#« 
«ai»ylfe«a»yll»ai*^-^ -fii® e©a?.r««p«adiag, g-pb®:a«tyli««.i. ©'©a-
^|j©asi b«# b®«a pmw&mM- im «B «al®g#a» «®oer» 
8. Krauae and Schmitz, Ber», 216S (1919)« 
9. Robinsc®, Doctoral Dissertation, l#wa State College (1929}* 
10. Bailie, Doctoral Dissertation, Iowa State College (19S8). 




1 © H 
a s 
s I  
^  %  
i 5 
0 . 














s s g 
I »RT © 





















1 *  
i '  I  












































































^ t • pQ} 
O to !> 
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•>-—' so C3 d © © vH -ri 
fOJ ^ 4J 1^ o «e w p » o 0 :3 
m 
% 
• » • 
» U5 
»-< rH r-J 
** 0 
W^tmrnrg Mmimm Qw&aps-
ftffliB® gi*«ajp# mu f#ii@i»ally Uy thm. 
ir»d-ii«fcl^  ©f mltrm' An stteaffc %•& «t«iii tb# rm&tt&m. 
IgfWa + B»X .«_> RjFtoa* + laX 
in 
%© m3tjl 'h&llMmm ©omtalsiBg aitr© prw«i 
?©Fllail#:i' t®tFa,:ph«afll®ai wlfcb. ftmiag altrle 
ol3talii#i m-dlnitrodlphenyllett^ Bi. 
».ot :r«e«fi «» #t'fetapt#i of tb# ntWm 
'Kmhrnskm trl®# t© reduce |I-iinitrodlph@B|'li.«aA dibromid© fey 
vasri^ w ,St6sa«» lowS l«&a 
m» did ir«« «»§' hy&Tmhlml^ «©id» A»a©mi« 
yl©li.#a &n^3an© and l«a-i wfell# tltaolwa tirleM®rt-i® 
tefti n® »aetlc(tt. Si»##- a-'^ iaitreiipfesnyll.esi <aito-]p<»ii# i# 
met bf loebe«k«v concluded tbat th® 
ialft# $mup tes «. f.l-a#img It mhm-e 
aitr® tm tto® s®3rt.«».«^® 
By tb# graittal addition mt mm excess «f' iS pef ©«»t 
tltaatw trie:iil©rli# to 
tn eoa»®a%fa.t#d al.e©b©lle hyar©Q-fal©lPt-o 
Mm Bind8chadl.«i»|> JDoet#r«l Dissertatioa, imm Stat# C®l3.«g« 
(1941)» 
17. Voriander, 1893 {1925), 
18* Kocheskov, Bull. Acad. Sei* (XJ.R^S.S.) Ser, Chl»«* SftS 
(1937), /CS^ Zentr.. 110 I, 4934 (19^^. 
- •»? 
Dialkylamino Orotips 
It,has b#»is »#iitioa#<2 that In •©« Inataaefls organ©-
llflilw mw b® substituted for the Ofignard re&g#at 
€la©tfaylaaia©ph®iif ^ <Si-£-41»« tlif l:«alii0pli#ayMlpfe®ayll«»i: 
kmfm obtain## toy 
the interaction of ^cliia©thyla«inopJienyllitb3iiM «ai t&# 
required lead . t•#» ?%oa,g, aiphenyllssi iiebi^fii# aa# 
fbe latereoiiversi«®'^  y«ii©tioit is a  ^
©f rcli©!©# tm tla» preparatisn ©C 'OrfaaelitMim 
iaaee«sgibl#. thrmm^ nor® Mtmmt »©tli#a«. By this 
SI ©<«p.©m#t t©iitai».tsg utttl^sip- kyiF««yl., 
pjpiaary and carboxjl^ }mw» besn 
obtained. Wmm the lithium compounds ofetalii®  ^toy Imlogen-
la%«e6av»B»i« wmm s» i». tli« p-r«pa-
-of leai @io«p«*jnt5s 6-oi^l®x w#y® 
• 
ffeis my hm- ia# in pmt- t« tli# iiit#r©©nw»iiO». 
19« Austin, J. Am. Chem. Soc., 54j 3786 {1932)« 
20« Gilman, LangH&ra; and Jacoby, ib^,, 61, 109 (19S9)jf 
?vittig and Pockels, Ber», 7^, (l¥39). 
21. C. E. Arntzen, Doctoral i;issertatlon, Iowa Stat# Colleg# 
(1942). 
22. Gilman and Stuckwisch, J. Aa> Ghent. Soc,, 65, 2844 (1941) • 
23. W. Gregorj, Master's Th'esis, Iowa State CoTTege (1942). 
S4. dilmsift an<3 Moore, J. Am. Gheia. Soc., 62, 3206 (1940). 
^ * 
fl3« itfflsmltf was mm&m» hj Qmmmwtimg tlit litlil^ 
t© tia® -Sirlgaard r®a-g«»t memmm mt s&^«slaa' 
TklM 'wmj pi»®m t® to«- m g©a«»3. wm%hm& f#«* the mymthmmlm &t a 
irai'i»ty -®iPfanol©«i 0«Bpom#s M.th%w%6 t.aaes#sslbl@. 
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tmmpmwMtwm ©f lu lavalving metiv® 
feydrogta &tmm && addifcloaal of organoottallie 
Is yaqair##' f#r »m&h m&ttw liydr©g«o pi»«s#nt la. th# 
©oiipowai. Sia## #a©-fe. r®se%im« inquire largt aaoaat#. ©f 
a-bm%illtfaitt®, a s©r« rapii .a«tfa©4- ef pr#pii:r«tl« far' tMs 
la etli®-r *«« aits# %•© litbiua smsp®ai®4 
in. natll a mpi& rat® «f milvm. was ©fetalaefl* ffe® 
mmmMm fMsk wm tli»ii .la am ,l®«.-*&t©r batb aaS tto® 
m-lmtfI liFo»ii# «t sue-li ® %bst g«a%;l.« TmfimdJ&g mm. 
aalataia#!'# Af%«f all tim a~bmtjl feroMli# MM li®®a a^a®d, 'tli® 
i#««WAt»r Mtto wmm TmmmMA aiii »tlrrlm§ *« emtlatteii mMll 
wmtlmxSMg mmmmMrn- tm wmm aeing O.SO at#!# mi tr«t4« 
th® tla# #f wmB reduced from t*l/t hour* %# 4© 
al]ftwfc«» ani tM# fi#M hj 10 ,^ .By this 
3®«th©i a.# M.^  as t a#l«s'«f were pF#pai»«4 ia 
mifeiNi, bas ««• chief it'large anemt 
©f- litMmW'ls foirawd aad -i##® n@t omt 
.&t«a#tBgt ,F®a«v®i toy In i»»scti«s 
w^3p« a el®**' 6oluti<» «f n-toutyllithiiMS Is i:#9li»&tel® tfei« ®M. 
p-fieeedttjms- 1B r«ectf^a##t# 
ft~Br»iQaailim» mm& a*>Bm%yll.ifchiag> 
f® QmlMS ffiOle ©f n-butyllithins ia ISS «!• ©f ®tM#r *aa 
gf, »mte«.S..m, Mssertatiaij, 3owa Stmt# C©ll®g® .(1942). 
g* (0#04E mmlm-} #f im gs M1» 
of Aftsir 1/S «f tli.t o-bropioanllla# tolmtlc® wi®, &d4©i, 
»]pii wfinEiag €#*s«i' «ai tk® ^aaiaisg. sd^Lutioii-was-
tli« 3P'»pla«-«»»»t »f first activ# 
%#»'©§«» 1« .»©» tjbfts Affe®y-lS#' -g©, "mi i§ 
siaat*-#-, respectively, -St »i.# |j©rtl#as mmm wltMrnm. 
tef m. pipot «ai #»»>%««%•:# ia-t^- aitmal rnmmmm 
Aft»T w«fMag, ttf til® rm&Qtlon. hj -mmmntt^mt priMS-dimires, tfee-
altelia#- «&« tr®at#d wttli 
fhm #f; ftatteaBlltn «-#ii was -
*ltbfeiydroehlorlG aeld. fM« #f isolmtlm 
wa.-# --la##' !»#©««»# ©f diffisaltf 1r faantlta-tiv#'-
tj i«®-lm^tiag m. -water-solutel# «cid* Preliainary wp©ria®»ts 
with astM]ra.all.i© scid and bamenesulfonyl chaorli» tbst 
tli-» y#«.e%ioa hmtwmn these two Is 
qijantitatl¥«. fh« 8ulf©naitti<3® was from iilut#-
e^toaa#!* fb$ yisli of smlf^aali# tb« 1.% 3% ' aai 
ffilfflttt# -rttaa.-was 10, tS# -ftai-4<0 pep «#at, pwpwtiWKlf* 
,0r««siiig^ til® reaction time €S ainat#.® Imm.mm: 
thm 'pewttttag# ©f iatw©:-e»v«wl-«i-* 
»»Br»oanilln« aai n-Butylli thixxm. 
98R •»»iilwww>i<Wtii.iaw>aH>ii>|imit|ii»iw*iiiiii'i»w^ iwi|WWPli.«llliilii IB^ nwriwuwn mmi'mniniiim 
To 0.30 *0i# of n-bu tylli thium la SS® »!• 0f »ttei* Wft» 
irofwi*#' WmB- g-» (0.10 a®lej a»^i»«oftniliaa <Sis».olv#l 
Im §0 al.-* --of Aft«r 10, !§;, S0, 4i, 60, aai 9© ainmtds 
ip#gp«#ti¥®ly, §0 portlooii em^-b-eiist-ai In thm 
• M • 
mml •mmmmw*- Thm a-ixtmr#! were treat®i 
'&» im 1« prodiaet of 
ia%«reaaif#wl« wmA 3solafe#i aai M i* ©f a*tef«#aaili.ia# was 
rftceverei* 
it* sjai -«#Ten-tenths grasse (0.05S aftl#) of p-iodoanilia# 
ia W «1» ©f wms dyopwls# t# 0.1 a©l« of a-btttyl-
1» im »!.. #f Fiftf-al. pertl©®# w#r« 
withdrawn ft»i carbonated at 15-, 50-, and 4S*»lnute Intervals. 
'fh® ialxt«r« was m pp#*i-©w#lf but 
a# im%#Moave.r8ioii prMmet w« iioiata-i* fMS' wa» f*ath«?' 
swpfl«iag la vi»«f of tsfe# fa#t that j|*fer«©amllli»® undergoes 
latei'«#a¥#i'gl©a t# %h«. mssMmmi #f fO' p«F #«»t» A fi»8elflt«t® 
.was- fefattifl i»aii«telj when th« »as t© 
feh# solution, fh« ®f th# tf«Lt 
©Mpound *f inhllsit further rea0tl..©a» In tb# irem«tti©ii 
betweea ^ feromoanllioe and n-'mitjllithiiaa a frteipltot# is 
foraiea mimitmB mt this pF«0lpi-
r i27 
tat® la th® Si I • • fh# mpp&rent Q-mmm ©f 
1.1 
th« r#setl«RS iw 
tf.... Alibott^ Brnt^ml Dl.ss«rtatioa* I«wa Stat© 00ll#.g« (1942-) • 
§ © 
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# 4  ^
PyepmyatleB ©f oao-^Stbylanl 1.in<i» 
S#ir«-ml »ethods tm th& ©f 
m«tl.yX«nilln# ar® g».n to tho ltt«ra%ure. Pl.oh#r 2® pre-
parei %km e.«p@m6 fey aethylating p*te»©aiillim®« 
l>r®p»Mtl« fey prles^® Inwlws tls« hifmmimmtlmk ot 
-fii# ;«»»*• method la a©t ¥#ipy atatisfa^-tofy 
it gl*«s «o»# tertiary amine ia addition t# «oiP#s©%«i 
priwiFy fk« te-ceii»®fcl®m ®f *-a#fteflitnilla« always glT#s 
s©»# of tb# dibroalnatiori product# tt«a ©f %wm 
®ttliod« of fiP«p«mt.i-ea mm ussi, tb« #fe%aia».d f•»•<». tfe® 
int<&ir®<eK¥«»ioa with n-butyllithimrt followed by carbonation 
mmi &yir#ly»l» eouM aot l®©lat@d la a eoa<Sitl«* 
#f gmvm m prodtjot 
jpmF# f#F A aiJifcar® ©f i#® g. Ct«-^ 
#f a«tliylaallia«.^  fi*s# fr-oB prlwary or t#rtl«ry 
ftiii tS© aabyirli# *a« ©n a feet .plat# 
tm' tS hours. •&» alxture -»as then t# ©a®-«M3.f 
it# origSjtaal f©3.«»# On cooling th« S«»jB6thylacetaatlii« 
fri» tfa® m-olmtlm* fb® yi®li ««« .SSS g. #r 6^# 
fh# ©'Mp^as^ ii©lt®S m%' 102*^» 
firo Jisaid-r#a &m& tw@nty<-«igbt gwmm (l-*:§3- m&lm-s) of 
*»m»tliylae®taailii-# la SS® .»l.» ®f glitetal sicetie a@ti waii 
29. Fischer, Ber. 45, 1100(1912). 
50. Fries, 5il, 174 (1906). 
51. Huntress  ^ J, 'fS« Ohea. Soe», i|, 6m mm}. 
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156-157*^« This Is the saa# « tfc# ii«lt4ag p®iat. tm 
s&. 
2-N-methylaffiinobenEoic A ®i*#€ atltlag folat'mm. 
•jsa 
Preparation of M~{jg.-Io<3ophenyl) -phthallntlde 
W%%h&ll& g# Ca»i6 »0l®j7 ami 54•§ g» i0»iS 
«#I«| of £-loaoanlllm# wmm tog@tli#F la a »®tal tostb 
at :t®0-260®- t&w B h&um* »#i.t w&m tkmm'poumd lut# ##M-
,gl«.©.i«l a#«fcle a©id.» fh#' atxtmrs was to todlllag 
m cooling, th# filtrat# ©rystalt ©f 
I.«|g»i©i#pfa»ayl)-.phtbaliraia®, fli« yieli ma i4 g» ®r 
(m.p*t £,26-Ste*|* 
N~(£-"IodQphenyl) "phthallialde and n-^Buty 1111 hi uta. 
l*ia Im f® •« &t '§•#©§ »@:1® of la 
Mm ml., of ether, cooled t# «•# wms aMM 10...S g, {0.05 »©!•) 
0f I~{2-lo<3oph©afl)«pfefciialifflii®» th© liixtar# vma »tirrea f©r 
10 slaiat®# .aai tMa #mrteoaat#a by f#i»ring m ©rasMi., i©lli 
•0arb« aioxiis* aft#r •©rktag wp th# ^aetioa hf eom*«atl©iial 
pr©©®imres, ©mly a tr«e® &t B&IM ««ii »at#n-al was • ©Mftla@4* 
1# ©a®r 9t yalerl® .acli was prmamnt*. , 
Ian S« la a mm^mA mm. th# sum# q«iaititi«s «f r«ag«a%® 
w®r® ai .la th® fiMt» the a-biatyllithiOT selutloa was 
cooled t© *.50*^ Im a drf-le#-«©«tOfi® bath li»f©re th# 
l«C£-t«^opfa«ayl|-platbalim.i#ii was After ?© mlmutms thm 
52» Houb©n and Shottmueller, Bgr., 48.j, 3739 fl909)# 
33. Gabriel, Ber., IJ., 2260 (1878), 
- 1? 
rmmttm. mtxtm-m mm ©«i»boaat®<S and mmUm^  up hy eoa^ eatlonal 
all aim® -9^ %wm%- mi 
-I*S f. ©f «olii aeiil# M-terlal..' Mt& .©yy.i-fcttlli.»atlon trm 
ailttt# mthmmmX thm nsltlng pelnt w»» 2S4»286®* 
teal* §aloi.., im -nmnt* mit 1, 5«.g4* 
Feoiiij ii€| f, §-*lS* • 
fM -fisM of l«{i|»©ai*ls«^fpii®ayl)-plit&alimli® was 
fto« ®tfeyl #st#r fr®i tli® aeii at IS©®'.^ 
iae»ft.simg tb» length of yeftetiea tl«# at •SO® dta ao% 
im^ r&me tb® a®©amt ©f intmTQm.mmi-mkm 
P»pa»tl« OrgaBoleai 
•ffarlatloBS w®-r«' ms«i tor tli« p.»p&i*atl©a -mf tiPl-
|>h«iiyl-j|»a«ln.©pMif»|'ll®ai» first -wfalefe. ©0aalS:%« of 
ai^ tag -rnhj^Tomn imffimttm br®sli« t# tb©- ^-«»lii©pb#ayllitlJi«B 
salmtlm Is la tb# 
Is* £• 6*®*? !• CO*-OS0 aelti of j|-'|jroadaallla® 
to 21 »1* mf •tfeSF was aii©4 •sSp®^1,»« 0,»1 r<iole of' g-ljutjl-
lltlii«M fa 180 «1« mt ©tha-r. Aft®.r €0 al» mi 'tb« ©Fgan®-
n&t&lltQ solailoi. toa# hmmm atfdei, Tmtlm.im.g m&&- %h®. 
y@»ainlag ItO al. was m&m 'ipapi-ilf# 'fl» alxtar# wa«-
mtlvT&4 for mm ia-ow,r.# A jeXlm erjstallia# preelpifcat# ®f tfe® 
34#. Crippa ani Saliaibertl, Gaza, chim* ital., SS, 81 (IfSSJi 
OoBlgll©, mM* Bead, set.,, .S«' 1" 19S0 
102, ra^i I1?31J77^ 
IS 
,s#|®rm%®<S. fr«' solatioa, 
fli« mmMm. flask was: fitted witli & st&pm&k at Mm 
B&'tbmt-thm- smlM &mM to# filterfti from tli® lifwia# f@ tfe» 
tolid realdtt® reaaiaing In tM' ilmk *aa^aii®i 250 «1# ©f 
and tlim g* (0*0B2 •®f &M.&MS0* 
fh® mixtum wm» for oa# 'hour mt- r&m t»mp§rmttmm ami 
tbmi. hjdrolym^ with Icod airimonlvuii chloride s#lutloa« Th© 
©rg«at® Isfur *»§• is'l-sd over ••imlfat#., 
©amtiouslj- passed into tti# dried »tbm iolution cooled , la 
&m 1© precipitate tto® ©f 
.aa.l»®pto#nyllead. The bfirochlorid® eoiiv«rt«i t-o tli® fr©« 
Awln# hy suBpendlna it ia *ater aafl adding iilmt# it*®ata» 
fb©' of t.plpfe«ny-l-£-amlnofli«nyll,#ai tliw 
@Mais«i mm i f. or After erystallit»ti©ii fr« s mix-
tmr®- ©f ©tlier, tfe® ^©apoiiBi :at 
if®'®* * »lx«i point with, tli® Qht&imd fey 
til# firs.t a#tli0d no depr«-ssi.Ga* 
K®thoi jg-. ••f© g* {O.OSl a©l«) .©f 
.im -10 «1# isf ether w« Sropwlsm U»09'^  aol® ®f a-bntyl-^  
lltliiw itt S§© »1« ©f «tfe©r» fit# mtxtwm wm •»-tirr«i .at mm^  
f®r on® fe«E;r amd mms thm 'pmrnM t»t:# & sit8p®Mien 
m€ M#-2 g,» {0.03 a©l«.| ®f %T±phmmjXlmmM^  mhlmrMm ta #.tte®r» 
tfe»» •»!«»*«« t%e aixtttr® w«s Snt® Im •«».%«»# 
:fli« •%fe#r Imymv «a» .setmratsi- .aa<S ©xt.t®.@%#4 with ^ llrnt® Mei 
t©' r®s#w ifb# toyiroeblorii# .®f 
tripJie»yl-£-^ «alnophsiayi3.®.»i' Is ia»©latol® ia wat#r«| Bry 
X0 
chl®rii# was iat® the ii>i.#i »%hmw fc# 
%M. hydrochloride ef tripheafl.-j|-«minothenjll0fii,. 
fli# ffm- wm ms ia «»|.in0i- I®., S# 
a# yi^li w«« 9,6 f* or 60^. 
tm iat»3Ps©av«»i#» ®f £-teFoa#«atli»« tto# 
litMim solwtioR wtt»t %« ®i* a pr«eipiiat« vht&h 
is difficult to work *t%fc will tos Cffetalasi# 
E«n Jl*: f# a soltttl* mi 'S## g. (0*05 molm) mt 
aailin# ia SS lA* ®f i»s 0#.1S «©3.« 
im ifi «l.* ©f Mtm 45 aiatttoi l,8«t g» 
•C0#04 Mill.#) #f triph€njll«&5 ©lii«iPli* *»# t© tto® 
w«t#ti©a fk® ifas stlr»i wtgmmBlj tm 
tkmrn. aJLnmt®# «&€ wm th«R into mm aMi»iae 
solmti«»» flio ©%b»r »« 
'iritfe Jiyaroehlorie s@ia mmA tfa#» mvmm 8odla» 
W&#ii tto ®th#r mmm mmmM'pvmmwt^^ 
m «#lli was l»f% hmhlmM* Wwm^tlmml 
#f til# fr« gmwm £.S g« mw * yisM 
on 4:^ iBt«FS©«f-»i*sti« ©f -©f « .s®lii »«l.l;iag 
at 
m&t.. 0al©«. f«r Pto, ,F©aii«f Pte, 
S8,fS. 
la •mMltt-m te tto# triphenyi--o-«aia#pbsafl3.#»i 
wmm i.s©lst®€ t g» ®f irlpheafi-ft'^ batyllsM*' 
•m- .0,^  m 
"mm 1. fo a S*i g* f0«-®S mole) #f o-bro®®» 
ia tS jEi,* #f «lJb» w&m irof«i8«- ©»iS a©l® 6f 
a-totttfllitMm .la 175 ml* #f Aft#* -i-S »iaiite.t a. 
slight of aiAydfom- i©aii® 4a (pi*.-
pft.jr#i iwm. asi l®<3ia« i» wm- a4i®i.* f© tM® 
mlxtmm wm aii®# 18«9 g* {0*04 mole| ©f 
wmm for two-hottir# .»i .was 
fcydrolyzed with an i©ei &m&onium chloride soluti<m*. fli© ©th^i* 
layer was separated, extracted with dllut® fejirochl»ie acid 
antf than dfi®i m'^r soditmi sulfate# Mtm Vk» m» 
©v&porated, the solid residue was extmctec with boiling 
f«tr#l»w ihmp* f©-6S®). f&# p«t^ol#w 
'material after being crystallised ffm #t,faan.©l ,»»lft.«a mt 
142-143®. k tm«litatl¥0 analysis that Wm eimpomd 
ae nltroges .fe«t .gmm « pdsitlfs t«st for i®dla».» 
A melting point with triphenyllead i«ii4# 9hmmM a® 
depreti'lm# 'fh® 'tatal aaemt ©f trlph#myll#*.i. Imm* 
'lat^d wms ll»i g.» .©f S«^«. 1® triphtayl-o-aiBlmephftayll#®# *iai 
fi®. f«fMitl©ii mf tfipfe®nyll#«i IMti® la t# 
©xplain* f.l»s slight mmmm of wiagnesiis# iodide »dded t# tlit 
»«©ti.#!i '©.©mli *ltb triftoeayll®*# .©lil®i?S.d« tm yt«li 
•«Lgneslim «hlorld« and trlphenylle®# feat tfe# @»«i« 
Im-ymM. that t# e#w®ipt tim lit.fci» ©»p««a,« t© tfe« 
Grignard »&.«. t« f&T *h« t#tftX 
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* EE •* 
totai fli« vmmtlom w«s w#rl»iS' ttf m ia ttos ttrat 
ym* lo %%%-^mphmjlXm4 wms tmmA ia the Attm 
#Ffatalll2«ti©ii tTm. a#thanol^  th« ft#M mi 
*8tbjl«il»©ph«ayllt»i aelting at tf»f# wm 10* 
Cal-©«., ,f» Cggl^ ^WPtos fl, S8-»©fI I, t.S* Pfsvm&t 
fto, 1, 2.6. 
MmsMmm swmm €h'l®ipl#® tb®r® wm 
ia©iat«i Sfl^  #f trlphenyl-n-'bul|'ll#«.i.-
fe 0*§ g. ©f llililiiR s«gj»nde«S ia iS »i» @f was 
S*i g» i0*ei- a©.|.#|. .®f ft-lrfflnodimetiiflaiiilia® la S# al» 
«f fil® MlKtwe-was 'Ibismtei gently %o atftft. tto r#wtiQii 
ami- tfaea tM# smefe a r«tit 
tfe&t g:totl«- wfluxing wm mmimtmlm'i-*. M%m «3.1 &t tb® aala# 
Imi stlrrlag was e-oiittatt#i f#r tMrtj 
f&« ir&s f llter#i g3Lm»» iio#i aaS' S »1* &t 
w&» bydrolyz®^ «iii with b«s«» fli# 
yS©li ef Qfc»-ga»o*«talH© was tfe# s-ejutiea ©f 
.©fgsia^^tmllls O;«if0«ai thus- was %m t»S g* 
C§.*Ot *©!.#) -ef tripli«afU#s€ s^p«a<i#i. la SO ail* 
Af%«r IS tb« 9m »lt^ le«i 
•momtm ehlmrMm s©l»tl-0a* The ©ther laf#r mm ssparat## 
said and tb® mthmw -rmmmmA mt pr^ ss-ttr®* 
®f th® fyc«i, 95/ mthmm&l gev® 5#4 g. m 50^ ®f 
»«Xtlag at 101-102®* 
•0-dlmtthylamtnoph@nyll®a€l 
m 
AnaJL, Qmim* fb.# S?#l« F®«ttds fto, 
m,M. • 
Tr 1 pheayl*#-hyd r-oxy phenyl lead« 
f© f.»8 g» |0»04.i, a#i«| of jf-fer^so^enoi im &Q »!.• of 
•©ffeai* w»s.«i<S«a 0»0i ael# «f n-bmtyllltlilna in 3.T5 al. 
•®f ©tMr» Mtmr $§ mimmtms a -tiight «f -aBkyirotts 
M^talaa wms fo'the alxtmr# tbm« ebtala«i was 
aii«i M g*' CO-»©i a®l#) -of tflphenyll«ai chloride, ftod aiac-* 
tm» mfi sti»#a'at rooa'teapftratmye f» %w© fc©ari- aai tl»s 
byir©lyi#i witfe ie#i Aiii}<»lii»' #olatl6ja» fh#- ©fcfaer 
laysr wit# iriei asd tb# ©the'r^roa-ofei at fr«s«Qf«'* 
fhe S01M rmaMm was. wltb $0 #tfeaii©l* 
Bmvmn grams -of tb® aattrta.1, was la-
•eoataiaM .a# &«ti A.t tai®.. i taamtitatlv# l«ai 
aniilysls gav® 4®*?^ l©«i. ^ fkl# agrs## «ltt tfe® ©alealatafi 
¥«lme for tripheayllead eai*¥<aiat«*^ lto®n tooil@i witb 00iiis«ii-
tjpats.d My4i»'&Bfe3.©?i# a©i^ , tli« mw'b&m. aioxi.i® 
aai -was eoav«iPt#i tirlpJisaylleaa ©til©i*id#.» 
ffbe mttm s®¥«»l 6rystal.l.lia--
tlesae fip«» an #tia#r adxttir# at Elf* 
218® witM d«-e<»p#sltl-aR'. Thm yieli ©f t3?lpfa«ayl-®-hydPoxy-
pli#iiy.ll»ai wms a .g. or . 
Aa&l.. Galea. foi» ^^g^HgQOPb; Pfe, S8#t8» Pottndt P¥, 
S8..81, 
m -
Pr#paratlim of fylphtsiiylpfaenoiEylead« 
,A .giisp«asl:i«i #£'0*Si gm 10.010 a©!#) p#tos«lii« was 
la SO Hi* mt smhj^ Tm»- with ¥ig©««s stii*ipiag, 
•liiea potassia»'was ia tb# fota: ©f a smai.,, 0»94 g* <0«01 
»©!,«) Qi 'phm&% 'In 10 ml# of toluen® wss sM#i «S.TOpwis«» fb© 
mixture mm stirr®d and heated for ftf® hetars aai tii@ii\ws:# 
all©w«ii-1«-'oool* f© the ooM mixtur# 4-»7 g» •(0*01 
mole)' ©f t-ripla«»yll#a<3 efclorid®. Aitm two #f ,*»©flax,iag 
th© Bixtttrs wa« filtered. CM eoollng,^ *Mt® erystal# S#p#sit®d 
M0-18S'®)* Bep©at®i »y.stalli:satl®n frmt •thaaol 
the solubility of thB product aai brought the a»lt» 
lag •.point t© St4-2S0®» 1© pui?® produet c#ali b# iaolat i^* 
^ Triphenylleai carbonate might b# foi^«4 i« the #»aetim 
b#1;»«®a the Grlgnard reagent .#»br#a«tb®a#l ani tri phenyl-
lead chlorli® hj th# following stepsj 
fh# failiiM %© ©btain pur© triflii«aylpli«»©sy3.««i 
m product that approached the pi?©p®r%i#8 of triphenyllead 
sarfeowt# .#«latantlat©# this metrnniBmm 
If th® «b#»® r#a#ti«ii ««tti«llf t«k« pis©#, tli«, if tw# 
#taiv*l©ntg- trifli#aylle»i ©lil#rli#- w«r# th# 
G igfe MgBr 
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a part of tb# ia,t«pi«l gaw« a orystal-
liat, selid *#ltliig Hi. 204*^, fh# «€ap#mi -aaalfEdil f#r tri-
la ft taeond t© preoaip# trlphenyl-£-hydroxy-
pfe«n,yll®«#, 5*S f#. C0»t3. ef trlf^#ayi*^«ftaia,©pJfeEsnyl,l#ai 
»at Impended in glacial acetic a0l<S cooled fe# li**» fw# gmm» 
&£ sodium nitrite dissolved in 10 »!•. of wat#f was .add#i t@ 
thm suspension. After SO minutes- %ha mS.xMmm wms laai# 
wttii sodiiim hydroxide and was wam®« to 60®. lh@ g#lii 
*at«rial was filtered off and crystAllli#d: ff#® «tfaaaol, A 
siiall |0«S g.) of material a#ltiag at tS0® was ©tstmlaed. 
teal. Calei# for Cg^Bg^OPb: Ffc, F«iasit 
46.1* 
ej'ystallization of the iMt#rial iitf tt«t impT-mm 
the &B&ly®t#* 'WimthmT trlp:li«yl-*j|-fcyi.roaypli#ayll«ai ms 
pTmmia% in •«! i*fw» state is aot ©^.rtata,-
y r i« *d ia@ thylaaiatophenyl lead. 
A solmti©n mi j»iia#tfayl:a»ln#|}]b#:ayllitM«», prepared 
titrn'M g» (0.16 »®l»| ef' £*tor«®dla#tfeyl®®kllia« mad g g* -mt 
ta, l'§0 mi. m£ .&%hm was «.«®i t© SO g.,. f©»l§4- a©l«) 
of triethylleai chlorld# ia 200 ml# of fh# 
wa« stirred for two hours mt rooa and tls®» feyiip©-
lyt#d «itte ie®d aBaaoalwa ehlorid# s.olmtioa-* fh® #th#f layei? 
«a dried.# tli# ®tlt©y «f«p©ys.t»i at th© wat#!*- pwp# -iaii th« 
•y#si<lwi# distill## at 1 «• fw© fwrn^ttonm *#» eoll««t#i. 
- if 
fhs rii'sf at S# aai the a@.®oofi at atS®» 
•fto fiwt wnigMag S- g», Imd aa lai#x ef r®» 
f'Fa©tl« aai4 A i#naltf eo>rp®sp®iid3iig t# #f Mferaethjlleai. 
A fmlttatif# amljai# Bhm&& t'liat nl%rmgmm *a« present, 
ffe«'»#toai f»efcio» gavii a tmlitmtiw tmwt for nitre.g«ii 
and fci«i til# f©3..1.«wlag #^©at^t-iyat#t 
Anal. Oalcd. fm •§, AeMi 'fte, 'S©-.?* Fsmait 
S0i#4'# 
ffc# yt»M «f trl©thyl«£-diriiethylamlnophenyll«iii was IS g» 
§rfittn«r' mmi prepareil. t^i»®tfeyll#sd ©iiloyia# toy 
#OTp.eiiii mm mm% m&Atlj prep&md by ©iaa^ ipiag tmtmamthfl* 
lmm4 *itii .byireg«m ©M©ri:i®# 
lyir©f»B wfts lat«' a ®f ft g. 
'SS 
iO».OSi «ol«| '.ift tetS'iaBft'blifllwi '' ' ta »l* «f' peferoldaa 
#t^«r Aft» »iaa*te«s. a wMt# solM 
fe«g«» t# s#parftt«* fM« flow ®f .byir©g«a -ehlorlin waa- soat-
timwei TOtll gM ®vol\itl«i ©eased. This mfcemt tw#-
SS# ti^ttner and Krause, Ber., 49^ 1415 {1916)» 
m* mm author is grateful to Dr. Calingaert of %ti# Ethy L 
#tsoline Corporation for th© t©trametfcyll©a€» 
•fi 




«f ygj^ thyllead Chlori## 
tit® i«* t#m|s«r&tar« ©blorinatlon of fbis 
hmim* fit® was off ©ai d3?l«€ 
ia m ' ewm lotas-fliai iiyir©adli«»^ -Kis yield mm M g* 
m 
Attempted Freparatlon of fay IOTAS and frlg®thylagyl-' 
le&a C«m#«iiiiii.. • • • 
Sine© tli«- fcalogen-metal intorconver#ion reaotic® pr«pf«i 
auceessful ta the preparation ©f amino aa# hydroxyl sub-
' attespts wir# mtf® %m «xt®ni th# 
rtsaefcim to stlkyllead c«ipoimds. Trxethylleaji ©hl:#Fli# and 
trim®tliyll®ai chloride wmwe »«# as atartiag M%#jpials* frl-
ethyllead ehlorlde was %«> with t&« interconwir-' 
slon products of n-hutyllithluii o-hroB#]^®s#I, £-bromo-
aailln«,. #-.by©»«malll»#, atai 
IJ.k#w-l«#., th« l»t»r&©BW#rsioa. ^r^dmets of o~b3p#*#phft»-©3. ani 
©--br«©aa4Mm« -mmm trl## with trf®«thyll#ai ehi«rii«.» 
Attempts to isolrt# th* dsmmlmA fui*# twm aay pf 
thes# r«:aetions  ^
•fh#©r»%le«llf timm mhml4 mm ia tkg ©oare# 
©f %h9m ecwipoaiiis «a#' iiPipto«ayll««i ©.hi#ipi-i®' 
aa4«r ©©aiitiew^ aai it I# thM.% 
ths. mm actually The diffIcmlty 
,r©sld«s i» tfe# »«pafation #f th« reaetl® produeta frmi ihm 
wmmm&M- fit# allyileai eompouais &m 
aai hsa®# irast bm furlfitd by distillation. At ittaotplisi'l© 
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wmwjln^ tb® ^-eaction t^-^e or tta# addition ,&f mgafisiam 
-fe® tij® iat@»«v@rai0n ai# set alter tfe# • 
f®«3.ts.* • ffe« m&ljsm • mmm mlmmfm Sw-m- tmm- t# (tigfet^  
pm^ e«nt Im-*-
Mm. t • f # 1# .g* (0 .05 mole I of ^by«sio-H-w®tliyianil.ia« 
im tS al.#. «f- mthBT wms added 0.10 aul#. cif n-butyliltbian in , 
1?S ©f' :sel»ti^  was tm --mm hmm after 
wm# an# w«» ttoem, added- -t» s««p®a#i©a 
lt#,S f» ©f chlofli# Mtm 
two minutes the siixtur© was liife# sa 1### mm&mitMm 
©lilopia© sol^ ition* Tim wm sepaa»tei aai dri®#,-
«ad. tb« wa# m tl>«- wat#:p pi*p» ' f w«« 
di®till#d at 0,001 Se^&n «ni oii«~hair -©f m Qolmf" 
less liqaid atstill,®# at 4#»48®« fh® 3.i%aia giiv# a fosltiv® 
test for nitrogen and contained 38.8^ l#ai. fb# 
value for tri8thyl-£»M-m0thylaminophenf3.1®«i wa« 
50.S1^^, - i#iisttllia%l-©B -at i mm» .did m#%. taprw# 
®f. %h» 
fyi-«thyl"g-'^  M*pbthallaii^ o) -ffheaylXeai » 
to a solution of 0-05 m#!® #1" in t50 «!• 
-«# #^tfa©r, cooled to .-60® in a 'batb ws.« ad<S«i 
lf»i g. (0.05 iaxole) of K-(2-i#€©p&®« l^)-glitMllai.i«« M%%w 
t#a minutes 16.4 g. (0*05 mole) of triethyllead chloride was 
added. The cooling bath was Fewoved, tii# Mixture was all©w«*i 
t©' Qm# t# we&m %#ap#»ti«r#« aai was tMa fcyii*olfS#4 hj 
p-©iii»iag imto «.a aaaoatia -ehleri## solution*. The 9%hmw 
Mfmr w&M m&A mn4 %hm mthm waa r@»®v#i md«ip 
'^ m.Qmm* ' to ei^ stallti# tfe# .piMf 
twm warl^ mg ©rgaalc solvent® faJlefl »t 0.001 
ffl«» gave 4 g» @f a llg&t jmltmw ®at®ri«|.* .Att#®pts 
t® ©fT-ttmillji® till® glass w»» mata.#i>.«ssf«l| it was 
a« ««#b, &u4 tb« t-m 
C id o) -phenylleai , 
Calcd* for CgQHggO NPb: Plj, 40.1. Pound: Pfe, 
39.9. 
A s»®p©nsloa ®f 5.16 g, (0.01 s®l«| of 1-C£*tri#tfayl« 
pla»teflpb«»l'l).-plithali»i#« ia SO »1* ©f IC^' mmMvm hf6mx.M« 
8«lmtioa was- waa#i m m gt«« plmt# ter tte®® 'Jb#!®#-# fk# 
aixtttft wa# ali-©w#i t© e&el «a4 wn« tbaii #xt»et#a with fe#ais«a«. 
fli# was *'isiaified t© pF«eipits%« tfe# plithsll© 
«0ia daring til#'bfirelfaia. ffc# fi«li of pfetfeali# &si4 
was 1*0 g* m fS^« b@»ae:»« s#lmtl®a wm #¥#3? s«€iiaa 
sttlfat# aad tb« ljams«»# wa0 TO«®v#i maSm pF««s«j*« 
(IS *•)* fli# gi«f i«ft b#klai mot to© paM-
fl«i @ithmT hj €:istfllati©it m toy 0Fy«talMs«ti©a.i. 
ef TriethTl"^->( M-pbthallirildo) -pbenylleai« 
* * 
with Wy&wmem Chlorid® 
grtph«myl»p'»a»ia#gleajl.l#«i» 
A ftream of drj hydrogen chlorii# was fass®d through a 
boiling solution of 5.51 g. (O.Ol BJ«X#| feriphenyl-jg-
watll -a |ir@©lpltmt® b&gm' app®ar* -fb« 
solution was %h«m filtered aoi tli# flltrat® *«.8 •xtraot®^ with 
ilimt® h:i«'.F©©kl©ri« mMrn- /fh# aet-li wm 
«i@ basi® with awnonii® hf-iroxid®,. tJi® #il wMsfe s«pars%#a 
•was Mth itcetyl chloride, ffe® mmm 
crystallized fr©a dilute etbanol# fh© yleli was 0.8 g#, or 
6(^. A mixed Mlting point (140^) with «B mtttiyimtl® sp#©im#a 
of •&««i'tsallt#® gmvm no depr«s«i©s-» 
Til# cblorofona solution mrnA ©vaporatitd t© drya#»s sua# the 
erystalliz#<fl titmi iS^. rnVb-am^X*. A ai»st aeltlag polat 
sli#»e4 that thl:# mmw- triphenylload chloride, fii# yield wm 
80 .^, 
frlph#ay3.'*>0»ftiala#yh#aylle&d « 
Ihen triphenyl-o«amlnophenyll©«i, ««s treat## la a aaan#!? 
giailsr to that described for tripbenyl»»£»«iBlB©ffa#»yll«ai-, 
th# yield of nestaailitf®' mmm §&%, mm4' th® yl-#M ®f triffeenyl-
l®ad ehloria® 78'f, 
1© 
:fi'lpliertTX*o*diaethy3.a»inopheiiylIe&d« 
A #f §.«&© g* #f trlphtsfi*#* 
i|a«%fc7laniinophenyll«#4 In 75 «!• ®f chloroform wmm 
^wl^ h &wf Wh«a thm s©ltttl#a •slstta-f, 
•It WHS fllt0.3»#i Ml# the flltrat# was »*feipit#t®4 • with dllut# 
i] i^r#@hl#l»le ««ti»- The hydrochloric «eM «%r®et was made 
«,llrttlla« with ajwmonitisi hydroxlt® fh# @11 wMeh 
separated: m# dissolved in 96^ #thanol aai treat#^ with mm 
&xmmm ®f aeii Cs»feBiP«t®d s-olatloi 1» 96  ^ ©tfeaa#!}* 
Ife® yi#M. #f picrate, rasltiag at 162®, wm 2»1 g* @r iS^» 
fh# field of triphenyllead chlorii«- mm W0« 
fril?h®»srlm#*.hyiy9^phenylleaii» 
Bry hflli»og«iEi chloride was passed through & solutlm &t 
g# C0*01 siolo) ef triphsayl-o-hydroxypheaflld&i' ia ?i ml.# 
of ^lllmg •ehloroform. Wmm %hm :Sdltttl« «l©i3^y, tht 
fl#w of hydrogen ohloriiiB vm stopped «ii^ th# soltttliMtt was 
fh« was «xtra«t«d with 10 pe^mmmt^rn 
hjdroxld© solution* fh# mlkalin# #xtraat wa:s acidified with 
dilut# feydrochlori® &&M: a»i tfe« oil whleh Sftpamt*# was 
#3ctract.«l with ether* the ether solution w&s iri»i. .aa# tb&m 
di»tlll@d» " fh« yi«li of ph#a®l w&« 0»5 g« or S9^» ^h# ph®iiol 
was ehar«et©ri««# m m&M-f .««l.tiag «t '9B^* 
•fh« fi#ld «f- tmpbmji'Mrna €hi©rid# In this «xp#ri«#iit 
was m%* 
A solutl« @f 8 f, (0.02 mole) #f 
aaitioplienylleai 1» iO »1« sf ©ther was with a stir#aii 
®f' 4wf fey#!*#!®!!, chloi»l-i# tm §0 pr®0lpltal# ©f 
triethyilead chlorld® wm» filtered off •«»# filticat# 
with dilute hfAmmMmiE't.m- ai6.ii» was 
fr»elFita*#a fpoe tl® a«l€ extract with, dllut® ajaaoniiM 
Ihe diir;ethylaniline was weighed In %M fom 
Its |«#F* ffee fl«li w® S*f g* #f' §0* 
y£#li ©f trt#thyllea<l chloride wms tS^.* 
m * 
Discussion ©F RESULTS 
• lnt®reonT®Psl@a 
The Mlogen-«©tal interGoa*#»l#a reaction hm» hmm  ^
st«di«i ta It is 0l#» that tli® 
mstent mt fcft3.#g#tt*aet®l i.ntQvconve>mlm 6#p«si» upon %hm 
aateir# ®f tli#. mmmt&nt9g tb#. selwe-nt, ti*, a»i t«»p®rfit«ip®» 
2a g#a6ral, the ehloFla# atM Is met tery aa#aalii# t© 
1-M lBt#y#onv©rsion. fh© ©alf «*s#« tli©s# ii®t#a 
«g 
wltM -aai' pMayltthxnyl • tfe# 
!©#©• 0«p©tmc[s usually react »©«»« rapidly tJisa the 
e©mpouBiii» ffe® solubilltiy of tlit reaetantan m 
:p^pmmomoed effect. fM® aay 1>® «ao»g&. to ®sw»# 
th© iaterconverslom t« 'te#' .gp»at®]p with a terM# €«mp«wiii tjaa 
with -tte® e:sry#®fOBaimg i#i« e#Mp0OBi* Xm t.fa« '©f' tlsl'# 
ia¥e@tlgati0a tt wmii f#«ai that £-iodoanilla0 do©® aot lat&r-
e©ai¥#rt wltk a-batyllithluun at room teinperatxire in diethyl 
mtkmrs wb»r»mm £-toy»oaniltii®: mm %«• lat«i»e#iiv#rt«i' to- tb# 
mt This is p:f©Mtoly is# t# tfe« fAet tbat tfe# 
laitlslly i@wm€ ^ *lei-©-l-lltlal««nlli»® 1« la0.®lmtol® i»^ mthmr 
ana'thus KStari# ^peactim* 
If .. GiliBan, l^ anghfta Mmwrn,. #. to. Sc>e«, #t... (1940). 
38• Studies by Dr. .Itubeln aai If* *#l9troffi, See^ aiit©, 
Wittig ana Witt, (1941). 
<* • 
la tfe# ©f ^-brcffl-esaailia® with n-butjl-' 
lltMwi it h&& tamm. t&miA tbst appsrsnt ©omm# of thm 
is 
0 ® g + a-04H9W » » O ® " + a-®4®10 
» O " " O » u • a-°4%B'' 
O  »  B - O i S ^ i  > •  W  O  "  u  
fbo r#Fl.ate«a«a% ©f tfe# bip«Miii@ at« m&tmB hmtQW® th&t •of thm 
e#eoai s©-©«'3.1®i »otiv« feydrogaa ©f tli®. anln-© grom^* Im fcbat 
i% ai.g^t «mp«@t®d that two ifttlfaldnts ®f 
lltMaa w®al.i b# »mffi.el«at for mtm^mwrnTBlm* ' It has 
hmmwstf thmt «itb two of a-toatyl-
Xltlilm til® ili s©fc %m m& :gi»«at mm @xt#at as 
whem %hmm •#(|iil¥alifats wmm as«i*- A plattsitol« #.i;pls»«tien 
li®« ia th® -ieeawitfmtti: ©f tb« 
«Q 
iat®:r®mir®»l®a »a©.%i©n. i:«-
insttlabl® ia aiii Is p,F#el|ilt&t#l iaylag fcb# e@«rs# #f 
tfa® r#ia0%i©a* 'this forces tmmM %h» yigh% 
ia th« ftb»« mqmR.tl.em* 
lo ge»wali».tl€»a esa fe# 'itfti© eeae»raiag %li« 
«ff#efe ©f tb« f(#sitim of tb-« lial©g«:a la ai«mlistittit«<l 
In. tto® ls©»!i'rl® 'b^aaftniiiia-ss tb® oyier 
Qilmsm ami immmn., IMd., i®, M41 
mi Mtivitf Is £»fe3POT«pb«a#l 
lat«M©nir#i'#l«i ftrn-Mm %im. mm la, tb® br©ii#-
ilffl®tla.|^l.«»ills#s -tili# mmw is o>£>®*®l ^ *-i©4,©t>®Qg®l«s «,eia 
glvm than tk® ortho wi ©f, tb# elii»©« 
fe^©*©|j®a.g®it«#, ©refergl.v@» tb@ p9o» i^t 
tlM iaatsfconversion of #« ani ^-iod©te#ai2oic aeids «tiii 
l-|£*.:|sd:ophenjl)-phthallfflid0 a.i»# #MSf3.«s. ®f ia%«'r©#a¥«lP*' 
si©a ©f hming, m fmotional gp#af %h&t 1# M.^lj 
©yganolithlum compounds. le» tfe@ X-S lnt«r-
1# la &«petltlo33. with Wm «5.iitl-©a t® 
tbe •ftaffemjl, gri«p* fb« fiaal product la ^ fey tM-
papltflty mi ttof lailvliml- M & i®» 
aai short tlim %bm X-l int©rconversioa 
Afe ••-SO® th« sarloayi gTQu^m 1» 
pfctfaftlfMi* mm mat-at mil, «v«ii 4ttrt»g, « f©'i»io€ of 
tiai®-m« %mg •,*••©11# hottr#: gmm 
to ®xi«at «f bat tMrty-sw#® pm -emt-*. -fM® 5.# ppobaMy 
Que t@ tfe@ sxtr©»(B insolubility ©f 
plitfe&lial-i® ia «.tla«r «.* -60®. 
• tm lsal©g«a»»tml. ittterooaT^ rsiong imvmlving aa 
hydrog«a the m4mT ©f addition of m&g%u%s 1» iiip«i*taa%.» 
f^saita wsm- -ototalnsi wli«ii a-ibutjIlitMua w«.s adiefd. 
t© thm eotipoand t© tm lnt©reoav#i*t#d thmm vtm ve$gs* 
Ijoe ,F#m«oa tm this saj '&e with mm 
40» ililaaa -Mti Sama®#, IMd*, M,, 144 
.» .as 
aa #3Eaapl.«» R-Mtjllifchlwot it adi#i %©• £»'brG«0tfaes3ol 
ftli« 'mmw &f is m 
Bf OLi 
(^m + a-C^HgU (3Br 4 a-C4%§ I 
OLi OLI 
(^Bt • n-C i^^ Li  ^ (2)LI • n«C^HgBr IX 
lliea tb# addition la aii4 mm mxmm «f tomtyllltblw 
Is pre««jat, III and If aay mem mtmmltmxkmmlf 
aiKi tbm my £xve rise %m .fm 
OLi 
+ n-C^H^Ll  ^ , (3®  ^ E-C4E10 TO 
OLi OLi 
L;l + a-e^%lr . I? 
^©M m §M &U 
Oil + Qsr 01 + Qbt V 
flit is gafegfc»atiat»d toy tli# 'fa^t tiat nm^ pte«aol was-
isolated fTm. tfe® wfew ©*b3r©a©p&®ii#i was iti4«d %m 
a-tetyllltMw®# 
?r«i?a.3Patl©n of Oipgfta©l#atf 0«p-«mi« 
fh© mmt gens-ml for tlx# pi»«.pa,mt.io». «f wwfa-
M«trica.l is tliat taplwyiag 
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'fMt thlm it»fr©p®i»tloBa%.i0a It fc« ©rganollthlm 
«.©Mp«tini« «»<3 mM# ^©ssimf %® m -«i.i m *Sm. liak»g» 1» 
by the fact that the difflotrilty mmM b# #iror-
©««. % «#av®rting the lithiua compomtf t© fell# Q-Fipi«ri 
.»ag«a%»-
- fii« faction between organollthli® 0o^«attis and fcrl-
plfeeayll#®# ls;al*©at A 0:©l©i* 
t#st 1 wmm within &mm fh# nhmtt %%mm of 
•fm©§ie.&llf eiiini»«%#s. tli# 41#ps*0p»tl-iwi&tl'0tt 
ti« ©Hi. Is mom convenient tm proparatlv® faipf«s#s th«ta 
conversion @f tk# lithium oompoimd to the SrlgaaM ^ 
111. lat#j'©'§tiiig mm thm% la tli« prtpara-
of triphenyl-o-hydroxy()h0njllead. lMWg» mmmmtm 
twlph&nfl%m&& 'mrhtm&tm ^ wmm Isolated ff€m tMa frepafatim 
whm thm reaction was penalttei t® go f#r sa m limgeir# 
A po®aibl# «#el»aiM for th® ^®f tflpfe^ayll#»#' 
hmm%«- mm ia tli# mmQtim* fMs tmQkml&m 
'mthQW iembtfiil mhmm ir« eaisid«r "th© f««t that 
tlit tia» .i»@4m©#s tfe# «©«at mf trlpfe#i*yll#ata 
e«yb#n«-t# iner©s»«s the yield ©f 
hj6Toxs'phmmjllm&4m Sine® tPlf&enyl-o-hydrmfpfctanylls&i Is. 
fssmmA la sweaty p®.r''e®at ia thr#» ainmtds anfl thi« 
jlmM' mhm tli# r#«tioia tia# Is l«ii.gth©»«d, t.li«a. th# 
«ftlf p.©-»siM# eo3ttclm«iom i« that in «»& th® 
o-tofdipexfph-iSttyl gr««p is eleatsi fr« tb® 1@«<3 at« 
H 
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hS o o o ^ S P m ' © 
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with Ejawegm ehMri&m 
Wbm m^ ma. mrflMM &Qupmmmim gal>J#ft%#d to el@«vag@ 
wl%b hjdrogm cblorli# th» group with tk& highest mmXmulmt 
w«lght e.l©av« Im tbm ligtifc 0f fr®s-®»t teewl#(ig#, 
this a^edif ication. 1% a 
astt®F of obaii## tMt., in the adxed Q)mp&mAa m 
whifli tlhls e-oa«iast<m wm hmM^ th#s» e«|>««ad* all p«#«ss®i 
mme greaps whioh at the »aa# timm wer# heavl#? tla» 
th# pfe#ftyl e%jh#:r group- t# wfeisli ti3«f wmm e@Bpar©d» fli® 
fiaryl sti^  tbieayl tfeo«,gli ttoia fcfee phenyl. 
raiSleal# ar® p@adllj eMa*#i.thsn pla#«:fl radieal-.. 
. 'fcfe® furyl #!#«¥•## i», pi»#f•r#so« • t# tto 
la tMs in¥#atigfttioa it- l»# %#«» shorn 
%l»,t th«. -s^fl gromf* elmm: 1» prsf»»ae« t© ths 
ipia#afl ^ouo. 
41* Krause and von firosse^  "Die Cheniie der metall-orgaaliiehen 
Vsrbindimgen," Gebruder Bonjtrseger, Berlin, 1937, pjp* 
419-420. 
4t. Gilman and Town®, Rgc. tray, ohim., 51, 1054 (19S2)» For 
pertinent citations on previous cloavage studies «## 
refereno© 1 of this paper. See, also, Ehsrasch and 
Flenner, J. Chei»« Soc., 54, 674 (19S2)» 
•* 4-8 • 
siessw 
1# Sw» intarconversiea studlea b®®a 
• r«pert»i-» 
t,. A gm^mZ procedu» fm tb« fr«psmfel©a ef hifch#rt®,ls» 
©t'^ aolead ©«p«iida fa«» fe#«» 
A' fm tkm &i Qmimin las b®«a 
p.]p®««at©d, 




f'^ SIBg- AHTICARCIHOGBWICS 
iuSfORICAI, 
fii» mi apfli®atioa, ©f 'l.#«i •ata4 its e«f®«Q#« 
t©'tfa# %i»«sta«at mi mnG&T !:« 'botb .aisi • iiif ©•ra«-
tl¥#* fr@s Ms '©feS'^ rvationSj^ ^^ tfee firi-t .©a tli«' as®' of l#ai 
to ©aii#«r therapy. Bell concluded tlat ajstalll# i#ai Mt's 
s#l#<itlw actioja upon sex cslls, blood cells#, n#rt« &,b4 
eab^ysal# e»l.l#, ' aai. ti»8» ecmtaialsg- «ii .ato«aa«©® ©f pb-ii»-
pfc«tld«% #sp«elally lecithla. ffe# £s ganeml la 
y®«ig., ftg-^^PO'iigly groirliig %.£«s» a»i- ia ^aialt 
Mof# lemi in tli« o©.ncero-u® tlisme «f aiaa ani flegs 
t'Maa la 'pttFt ®# tfes fee^y t.ti# Ball »«g» 
§««•%«•# a -itfiiet ©ii#*!©®!'l#ai. »ni feti# 
43 phm^ ptmtMmm* lastting invastig«tl©tts gav# vmwjimg degrmm 
©f .«»i' la miiltion, tb#' t©3ii© .»ti« action -of th# 
tls®rftp©«ti<s -ties®# mt« 
of thlfi «f Bell's: publications stlmmlatfti 
4®. Bell, Brit- Ked. £., 1926 I., 687 /C,A., 20^  2700 (1926j/^  
Wood, J. Am* Med. Assoc., 87, 717 (1.926) 7C'A», 21, IS© 
(198737? 
Shr#ln#r an^  W«is.^ «, Surmrw G-meemlm *8$^ ,, -4S, 115 
(1929) 24, 4i5''U9S0j7i ' 
lewTflan, J« Cancer Ees._Coiarfl. liniir. Sidney, I, 101 (1929) 
2C.A., il,"895 (19,302/T^  _ "" 
Koffo, Meoplaema, 8, 270 (1929) ^ 1*, M# (1930^ 7. 
trials m mmll mm to 
mlth i«mi. py«B th® p-oist^ %t l^«w, 
most lat«|p«.iti»g imtmr% is tiis f#m -mit tfp#' ©f Q©ap#m4 ia 
wbi©h th« l®a4 1«-- aasinlatdredi totm##.#. im tMs iiseaasim th» 
e.©«f©«is toa*®. hitherto h»0& i»f«stigat«€ •will m 
greupei itea^ rilag t# structural r©latl«8hip#-* fhm@ laelm#© 
salts tnmpgmni& a©Ids, salts ©f ©rgmi^  melia# «#apl«a 
iwii #rganoleai 
Sftlts ®f ia.«rgffiai« 
44 Blschoff sai ilatM#rwlok .isade a preparmtioa ef •©#1* 
lelial l®iti phmpMtm i& g«l&tla solution seiitalatug §*4 f®F 
#«a% l««<i« pr#p:ar«tim,, tti%»v#n»ttslf Int.© 
»bblta, mm i«cia0i fall is hemoglobin <s®«at -«ai i»« 
las# mxi& Vtsm l«»i ' e©ll#iial It&i ©f l®ai oxii®#: 
lojttiii mlM&& witfa m r#^  W#©i cells mmtmMlng 
phmpb&%m t© mm&t wltli tk® l««i mlsis wmm 
AecorfllBg to la#6lttlilw 1«»^  pJiesyhiifc# im» 
essentially tk» Bmae effect on ti»®rs as ©ellolial^ M^talli© 
l«»d, • li- mmh l®.e« toxi«, 'bas »© m thm Mte«ys aai, 
itt aoit littl®. ©a %ii# tel®.oi.» fli« pr®pi»-
tl-^  1« stafel# ani Amms not hmmim mmm t®M,s with ag«# 
44# Blschoff and Blatb«rwiek, j". flmraae#!*, 51., ^ 61 ^ 1927) 
Mr A** & Cl®88i7* *" ' 
4§« Ulmn, Southwestern Med., 1^ , ClS^ iJ 23# 
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I'll 4 * ».p»4 
5-( "1 p4 *43»—• 
*0 S3 © © • o 
«5«jsii 10 
m o Wr-l H. •« B-
s « &, r-i r-ijpta £> 
*4 Oi O oViO r-l 
p 33 £Q o a 02 
« # W « 
«0 £> 00 OJ O r-J 
sjfi «iit '<l« U5 lO 
» 4f' * 
t# %Mv%j fsip. kils-p'sa ©f boiy wrnlgm tams i^ thm 
patlsats t# Imm w«igkt- «»4 li#m«glolta_, femt moiaslsy waa 
agalm attala«4 im four to tlm mmM* 
Mem. wmentlj Woodhous# a© #«©©#§« witli 
•m 
emrh&n&te aatS l®«i pyrophosphate. 
&A tli» »h#3.«, l®ai «&•!.%«5 ^a,iptiemls l^y tb# phmpimtrnw^ 
m& 'Mmm t«»t© ihm 'bmt thm tbe-i-apstttie' 
fmmmltm lmmw% i»a«li to hm SmmlweA* 
Smlt® -©f frg&alt 
of til# ©xtensive studies m. le*^ ««Its ©f 
erfamle was wade by Collior.^ ® Lead tmm&tm W'mm 
mmt emrlag §§»B0. of tlj®. msm t©«t«d aaiS fa&.Trtmg 
a ret&rdiag metl^ m m fbs following fe«bl# lists tfct# 
'©.cwfemia iw«stig«t#i mm4 tii# r^salts #fetftlasi» 
f&hM I. Baits of Slmpl© ©rgatilis Aeiis.. 
MM No, of Per cent Per cent Per cKttt 
anlaala imaffeetii^  affeetM cured 
tmamlQ 19 65.2 36.8 26.5 
t0Tmie 17 35.S 64.7 55.3 
16 75.0 25.0 18.7 
©l©ie • 18 77.8 22,2 16^ 6 
malelc 18 61.2 58.8 SS.3 
phthallc 21 80.9 19,1 14*3 
citric 16 68,8 31.2 18.7 
salicylic •M 78.6 21.4 7.1 
tartaric 80.0 20.0 13,-3 
naphthalene-
sulfonic 17 76,5 23.5 7.1 
fmnarlc 17 76.5 25.5 5.9 
stearic 20 90 10.0 5.0 
48 • 
asrsftptopyrliiu# c«boxfll@-
' aelia iat© hmmj ^oatalslag-tli# s»%al la^tfe® 
a®rsap%#^  groups'toy i»«*eMeii with a#t«l oxii«s,. Myayoxt##i«ip 
salts* tb» 1«€ iemati .in s:r]r«s.tlag 
.*®t.«gt»s#« !»• tfansplantecl ralMt e.ayelnoma, wIi«b appl.l#'i 
• ©aylf an-i. F^ jpifatedlj. The ««« compoimdii jpj?#t«et©d agaliust 
l®w-.sage«wt®^  • itiii |ia*«. a »l&ti*«.Sf lew toxicity.* 
«ai SchwartE tMt teltoafll#«<I 
feai- a fa¥@imW# iafluenee in tlm 
Siae# s#le©fciv» intexlcatlc® of a##plm»a# s««atd d«si»» 
sbl«, Bgi«rs to carbohyiynte-oontafaimg l®a« oomfoimas. 
. It- pwmprnmM lead salt# ©f m^ h$>bydrm%m AmlwrnM frm hmx&m 
aai . hmwtng & carboxyl grenf 
fafel# II* Mtim&t @f Carbohydrate-oontaining I#ai Salts.» 
Salt Dos© {mg) No. of pats 1©» §.oi»©i. 
Gluconate ® 4 1 
Gluconate S 1 0 
Gluconate B 4 U 
Gluconate S i 1 
Gluconate S 4 1 
Glycuronat© § 4
Arabonate 4.5 S 1 
Galactonat© 4.1 4 4 
Glucoheptonat# 5 4 3 
d-Mannonate S 4 O 
Rhaiimohexonst# S 4 0 
5i» Rothinan, E3rit. patent 380,083, i@pt» S,# IfS 87, 
403 (19S3]7. 
SS. Coll£«y, Klin. Moeh&hT., 1932^ tlS. 
54, Zadiok, tHET, JM&Z 
55. Dallmler^ anZ Schwarts, Pr®Bse raei*, 4S, 92.i .{liS4) 
28, 6849 {19MJ7-  ^
SS.» Eggers, Arch. Path., ^  ou7 CltM) ^.A., |f, S4^  (1955ff, 
•• 49 
fb# -iikta afcow tb# oa FSC ea-fcia^a. fh9 
«-«8p©«ifca.s we» 3.®»» agalast -ISi yat»«;iire«i* 
Ba%ii©« pfcpa^ a m of i«ai M«stly aerlm-
tiv#s «#  ^ fli# salts mmm shortly 
as# with tb® aiilttoa ©f gw- araMc'aai soulna 
fli« F^salts mp% 
fmtol# ill* MtmQ% ©f litma-©©n.talniag §ly<ela« Mrim%i¥«s»' 
Smlfe Clinical mmmtlQm^ 
Lead benzenesulfonylglycinat® favorable 
Lead £-tol'uenesulfonyl^ lycinate no value 
Lead ^ -iodobenaenasulfonylglycinate favorable 
Lead toluen©-2^ 4-dlsulfonyiglyclnate very favorabl® 
Lead ffl-oarboxybeagenesulforjylglyciimt# fair 
I.ead 4-ac8tylaffiInophenetole-2~sulfonyI-
glyolnate no value 
Lead fumarate no value 
Lead 2,6«dlthiolisiiBl$©tinat@ produces throBbosls 
Sodium-lead conplex ®f o-1iiio 1 benzoic 
aold ~ fall* 
L#ad pb«.fiylthl©gly©«llat@ fair 
l#r«. r#a«.atly Sofaatit^  a a%aij ®f tb® f©ll«irl»g 
l«a<S. 
1, Sodia« .«ftlt of l«m.d emtecholciisulfonle *ct^  
2. Soi:lia«ieaiei» salt of l«&'i .est#eb©l.ii»mlf©ni# asli 
1# 0alel«»: Isai glueoiat# 
4.- LeL.<3 3«l% of y#aft aael#!© soli, 
5, Ii©ad »ait ©f th^ r-a# Biaeltl» mM 
i. salt of nucl«ie acid fr®a moase cMmlnmrn 
f* Lssd t«lt ©f ttusl@i€ acid froa rabbit 8&i»ela«« 
S*. A ara«»«stiblo coxapoimi 
9* 0«p©tmi'foi®»a aatf S*#afae*4-liyii'<ixypbe:iiylaFSin0 
10« MMmmmm l$«i' ehlsride. 
fB#8# #©apo«tti® mmm $», mouse mmmv An4 t© »«® 
•dx%m% 'm Brmn^ Pmrntrnm 'tiaoF im mbfelts* ftily «<Mpottiai *i*' 
g«v«. & mtmv41mg reaction and tLat vtrj fteble. 
A 4isire t© decrems# the toxic.effect of l«ai by aiaia-
lst«i»lag It la *«,8k«d form l«d t# tia® py#p«»%toia ©f' ia#r# 
e oapowis * 
Complex GQmpmm.iim 
Gmplmx.- ©ospomim of l#ai tev® b##B %©• fw-sr 
ttim «iLf of tfet tfp#s Wooihous®^^ 
studlei ill# therapeatls vain# of l#ai trypaa bltt®., l#mi trfpm 
aa^  l@a-i- gf^ rol# blu®* 1® «1§© py#pi.r©i l«a€ flttores@«S.ii, 
l«ad mm©l#o.feii«j, «n<l l«mi tt#e«alvaipsaa* fJh@s« ©«i^ o«a#» wmm 
tmlmwAtrn In fairly Isyg© ios#t femt had littl# ow a© Inhibit---
lug oa mmms'ms. gwmths, 
Whrnn Ifii-ai salts,. l«ai -exid# or l®&i hydroxid# «r® -tra-afced 
with hydr-oxyomrfeoxylio aelia aad aliphati-e or hydrog#iiat®d 
^btfceroeylio baa#® %m aadiam, OOII|>1S:K orgftal-o l©ai 
e-€»p©«ad» are form«d*  ^ C«®po«ad# of this typm h&vm smm vftlm# 
mm antiearcinog»ai©J«^  
57. Woodhouse, Am. J. Cancer, 27, 2d5 (mm) /C.A., SO, fS17 
(1936^ , 
S®, Streitwolf, !• G. Parhenind. A» S., 6®r* fa.t«kat SiS,78t, 
July 22, 19fa Z^ .A., 25, P S776 {1®:S1J7, 
» SJl 
ewgm&lmii 0-wp©m#s 
latently ©rganolead oe«p@mds Mv» ©.oasliajr-
afel« «fet#atl©m agrafes for-a®#pl*«a®-» 
ss 
•Oeill» studied eleven ©f tb© ofgaa©!#®# ^ •m.pmm4a 
Ifams©.®® The resttlts mm givmn la tfe« tmllmlmg 
fabl# if* Mttmt «# B-®®# 
No. of Distinct Complete 
anlmls effect (^ ) healing (%') 
Tri-'n.-propyllea<3 fluoride M 71. 4 50. 0 
Tri-l"sobutyllea(3 toromtd© SB 60. 7 21. 4 
Tr 1 -1 a oawyllead lbr«3®ii« m 61, 5 7. 7 
Tetrapbenyllead •ii 59. 1 40. 9 
Triphenyllead 1® 16, 6 5. 5 
Triphenyllaad "bromide IS 7. 7 0. 0 
Triphenyllead fluoride it 55. 0 25. 0 
rdph©nyll©ad dibromld© IS 46, 6 6. 6 
Trioyclohexyllead 11 53. 8 30. 7 
Tricyclohexyllead Iodide i« 4S. 8 25. 0 
Triphanylcyclohexyllead to. 20. 0 15. 0 
f.li« of t'b® wmm upm their 
stfm0tttr® Fftttoty- tli«ii solubilltj ia wmtm* frt-.n-propyll»ai 
flmorit® »aa «©«.% #ffective. 
41 Bmek aai E«p« a s#rl«# #jp mtmdim-M 
m wmrlms- typms ©f &wgmm&l@m§ Q^tmp-ommam* fkmj f®imi that 
tm»'^  m wmlmMw&ij Im tdxielty ani plae#.d #€»«• 
39* 0ol,li«r, S* SS# (W^Bh: 
•60. Er&tt®#, Ber»', 6'27~^ S5' 11989). 
il» Bmck aii4 Ewsro^ i £m Fkmvm, Exp* fherawmm$»» 40^  8S Cl®SO)» 
laop't oa orgaaoleai eo»p©iiai:« contmialiig'tw© ©r thr## 
gi»©ttps ttB# feavlng^  thm wmnmlning mlm&imm &f Imma w-mttrnfim^  
by Mtt »a#l«as with aala© & hy^ roxyl ButrntitumntB.* 
M&tMw mmfim of tmieitj Mtndlm is reported by 
Gllmm mS fii# follewlag gl¥'es thm r#-
aaltt ©fetainei* 
fabi« f* f®»leity ©f .S#ii® Orgaaole^ i Salts# 
SoluMil ty i.T*b. M.L.D. 0©*pso«; i i )  {rags.) (mgs.) 
Triethyllead p-toluenesulfonat# 0.5-1. 0 12-15 15 
Trie thy Head salicylate 0.25 15-18 lli—20 
I'rlethyllead phenylacetat© 0.5 12-15 IS 
Triethyllead furoate O.S-0. 4 12-15 IS 
Triethyllead jP - ami nobenzoat# 0.5-1. 0 12-15 • li 
Triethyllead rurylaerylate 0.5-0, 6 12-15 IS-IS 
•Qmm 'Of %fe® lat#:r aat ,a©F© studies of' or£,aB«>» 
l#«a ©#.i3i#:«r thursff Is %ta.t fey 
SelMidt.'® la aQdltii®^  fe# tx o t#a «mlt« s»iifel'Oii«i., «&Fll«,r, 
s®*#a ©rganol®*# ©©sfsOttBiis t#8t;«a 
e«ii@®p «tti- to aoas #xtmt «a i]p-o»a*F®««® tmmv In ra^ Mfeis*. 
!• fiPlii#tfefll«#i ci 
i, f®%mffa®ayila«i. 
S. • ®l«#tiiyll»ai 
fFimfl#iiyll«ai 
S> Sod lias «slt ©f dlph®iiyll««d g«t#sfe.©Ml«lfoiiie mM 
St, niliaaB and Gro.hsit^  ibld»> 41,, 1 (1931); Gllmaa, Grrahzit, 
Robiason and 1?owne^ ' Woe* ^ wa Aoad> Sel#^  248 (1930), 
* 
t# 'SedlOTi ealei® salt mf dlpfaeaylleai @&t#,«3li-oMiB«lf©iii# acli 
•f« Sodiiai. #alt ®f i.iitai»#aiph®iiyll@ad' emfcschoMlattlfoai# meld. 
1 m%%im e«iald be ,  ^ ©»ly wltli eomf oaaa® S ani 
•# aai to a l®«s#3p extent mtth f... fstag m m4i'©astt¥® ls-©fc@p® 
®f l®.ai iR tk@8« to i.s©.»ms# @ff leftey. 
fb« eal«iMa *«g aiici tr&m thm piiaiM»eo.3.0gl0al p©lat of ¥i©* 
as .att stttagOTtist t« p#«slble acute s|a®>t#*s 
.dm:riiig liitr«#n©a8 lajsetlons# 
conclaies, 
iKhether success will be obtained in 
endowing lead with a more specific actlea 
on cancer by progress in synthesis, only 
the futiir® can show. The results obtained 
hitherto justify a certain doubt, and the 
more so In vi&w of experience gained in th# 
cheiEOtherapy of Irifectlous diseases that 
the wore pronounoed the metallic charactes* 
of the element tli« ,l®»s e*a fianSsasntal 
changes in and »f «.etlirlty b® 
obtalnei by eh©*ie&l fay-latioas. 
fh® i&tt#!'- •stfttfuieat, thomgh smbsfcMitim%«i t# « mrtAtu 
•mtsat, 1« n&t «Btl.r©lf ja»tifi«d. A .striking emm In. poi,Bt 
is a®r«arf aai Its #erl*atl'r«#» lfe«.or®tieall.y *®remi'y Is. a©r® 
»#t«lll<s. in efe«ra«t#r thm l#a-i an€ *@t«lllc mmmtxTj 1# •x» 
tr«»«ly toxlei a«ir®;rtii®i#ss, aartmrlsls a» «s-®d. as 
lijt»mal *«dieiaals-« 
•Oa® mpprm.mh t«ard toer^ maiag th« specific sictlou. of 
l#a<a on QAumv la %.li« mymthmmtB #f l.»ai-eoat«lniag 4jm which 
a'®l#.etiv#ly stala tis&ue. 
th# f©ll®wiag s#.®.tlo» is «n. alt«Bpt«d e^ r^ latlMi ®f th® 
stmctmr# of #y©s with prop«rtl«#.. 
* s# *• 
fli# ©f By®s 
with Staining Pi»op©rti#» 
0a»ln9, « aattt«Ily oocurrlag iy®, wm Urn tim-t t© tie 
€S. la Blci-aso-opi# w©r&..#. Millf' ' in this Ajm 
in a#6#atii&timg the wlmmt of tinhmr mier tk# 
ffllero8#ope« fk#»' is UQ wmtmTmnm t# th® ms# ©f •ttils ©r any 
othmm if« Im mioTomcQpie stmialag t;«#feiiiqu@8 matii iSSS mh&m 
Khrea%#rg. i»eci powdered indigo aad mvmlwm la thm at«% «f 
liviag aiey©«@©pie #rgaais»8-, rfe«ip m«e fesesa® #©«»« ayettad 
18&0» fii® aailta# i'f«« wmwm 'pitoAmm4 eo«i®i»oially ttto©ut 1S5#. 
Wm of 4j@m wliisb li«v© siae®'te®B mm m 
f©TOlt of ©Jit#nsiv« synthetic research bave resnltad in a vast 
mmmmt of »t»%. ai staining technique «»d ap lieatloas. Ixaa-
iastlea mi' this -allows tfemt tb© eblllty #f a •%# to-
ataln ©ftea »oy© d'sfgnisnt mpoa tli« {>r6p«'i»tl®8 of-
th@ tisstt» tbfta «p®a tii# %©' its«lf # and • M-eams® ©f this tti® 
fallowing-pagts will tr««t tli# •• f«ri»tloiis la tiaam# aad 
itaialag proe#amr«« m w#ll as the p-r©pt-rti«a wbieh. 
ar# «tfcribttt«4 t&.thm #f« .al«n#» 
fM following table contatat « list #f tls® aost i«pe.^ t«jat 
4ye« aad S©M #f tbeir phyaleal prop«-rt£«s which »» imp-artaat 
ia %« elatflfieatiea* 
6S» aill, Bl.as:#Ftmtioii, L&m.den 13*770)* 
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Absorptieii 
Mxima 
«• *4 «« »» ## «« »« «.* 
Absorpti©a 
ratio 
Solubility at 26 
in alcohol (^) 
Solubility at 26 
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.»# •'« #« •« «• •.# 
Absorptioa 
maxima 
•## «» «# «soi 
•'* »« •'• «• •« •»•» «(^| 
Absorption, 
ratio 
»«' 4M «F'«> «« 
B&lnbilltj at ii®| 
in ai0©li©l C^ l 
*• *• 4.8 •• *# »# «• •*% *«| 
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!>.* .*» •#• •« t'* *«. V* 
Absorptl@a 
maxima 
» #* •• •« »• »t' »..* m* *# •«.•* 
Absorption 
ratio 
«t» ik» ** «* •• »* ««f tit *'*' »'* 
Solubility at 26*^ 
in alcohol (^} 
K* »« »* f'* ** 9« •« «ft »« «« «'« 
«% 26^ 









&rm ffefsleal wliiah t@g«tfe#-r m 
s#parafc®if -mm «pJmla maf staiBiag ph«iie»#m#. fb« first 
Is %h# mbilltj ®f mil mmm m tmrn p&wm.B smte«taae«© t© 
bm i>eiitt»t#d toy ^ Irta® of tli®ir p#r#stty or ttoentfe •osaosls. 
I#:gari4as tbss# t»o proper txee ©f tlss««s it Is eto¥i#i^ - tbat 
th% paFtiai© Sim®' #f th# iy«- la .seiatloii It v#ry la]p®rta»t# 
Solubilltf |.tabl« VI) must also Ij#. a wrj important facttr 
sine® A %<t of solubility »w»t fe# ^ oatsldswi inferior 
frtm point of wim 0t li*lt#a applieafellltf* B#e©iiai.f, 
tfe# 'aetlott of ftiaorptitm saa a9«©«at for »amy «t«t»iiig ,pto#» 
mrnmrn* Is tiie tfeiri pMm., a iy# »ay ^ uttrate tlatm® toj 
st»lght«forw»ir# ateaorptloa fta.# %bm b& ©#.agtilmt«d[- la it solli 
?r« -tti« pfafsleal,point of wlmw.thm theorf of ftitorpti-on 
»««s# to b# the most plausible #xpl»aafcio» for t©l«0'tl¥« stain­
ing, It Is « w#:ll«tei0m prlnclpl# tliat wrtalm .sabait«i«# 
•fttiow sulsetlf© aisoiPFtlem t®nden0l#» for «»rtala !©»»•• 
It is well to®*E tl»^ t l«s Mv# •« »rfc«i 
• SS 
rai absorption properties. Ia tli# flsli of df### »«tb#l»®r 
fea#' a#aoa«'tr8t®4 tfets i®:titrsl smlt« soilff tfe« s#la» 
billtf of toasio dyestaff# «c©rilag to tb« aalsa s#rl#s, S©»> 
I> Ir >i-0^ > Gl> SO^ , ft«-#t«t# mm4 eitrat^ i S0i ha.® thm #tr«g-
®«t pr«0ipitati:Bg a©tloii» .For tli© pr«eipltati« of eitllolditl 
#!• Werthelmer, Arefe* g#a» ?licralol» {fflrngsrsl, 802 j S8'S-S4 
(1924). 
SJ. -m 
seii dfestiiffs tb# eatloa s«rl»» Is Cii >la >K >11^ ,: ffe© 
,p»©lpltiittQa #f 'bwl© 4yeB, 'bf salts wmv%m ml%h thm ' 
c©a©#iitrmfelon o-f tb# iy# a»a witfe tkm llgh 
t®»p©^ atnF®# lahlteit preclp:ltafei©» whil« lilgii eon®«»timti©afi 
«f €fe« favor piP#eipitatlon. ffltli fi»®g tlsso-e tliis e&pa.oitf 
«talii is ®xplaia»-i- toy pclar ais&rptlon s^e-oritag t# 
feM following pMae-ipl#®! -fli# • tossle iy#® is 
faf©i»®d bj aalOM- la p-3e#f©rtie» t© tbeli' w&lmm- mM is dimia-
lsfe«ia toy «-iitions.» •»« is trm witfc aeid %<li»o-
gta like-amitiwl#iit emtions, * i^l® hj^ woxyl imm' 
•&&t lik« aui'Oas., 
. is t# #e-t#»iii© wii#tii@r mvii&ln. atalnlng 
st<ihmala»i rnhmmM .el«»»ifi©i ms ajfe«ai-tal ©3? plijaieal ia 
ani hmm it is mawts# to smcli & il.8tinistiea 
la all mmmtm has «tit{3i#d %fee relmtlmi of pH to 
tli« ,a#s©-rfti« aai iistfifcw%£«s aei^  aa^  femsie. iy#s i» 
flaat A -ilffereat® la b#li«vlsar thm ©«11 wall 
mi- pXmwm ws# ©mplai»#:d^  hy %li« fast- tMt th# e#ll wall 1« 
.jsaeb «o:r# wsnkly tliaa tfeS' fla»« of Iti ©#11 • f!i« 
®.®ll wftll ii -ow&tn&wllj: m&t S'tftiGsi by acifi iy®e# la#i« ij®# 
«tftim mly ia tM pM mag« -whleb is liiilt#i hy th9 MBQh&rging 
polmt ef tbii ©011 w«ll a»i th® traiiaitioa point #f th# <3y«.. 
fla« ®-ffeopl*ssj plastidf stad att®l»as t«fc® «p basi# Ajm ini#-
p«na®atly ©f tte trsnsltioa -pelat Qt th® if« froat tfeeli* 
€S» Upftwart, Flora:i8> tl |191f J. • 
St -
po%n%S' te w#ll lata stroagly alfcaliB.# 
Various ©fleets of -gait# «n italaing mm % tii«-
#ff#<sts ot tfa® salt! o» tb« pS ©f tjb® a»iiw. ©ea-
trlbutsi t'Offl® iaf«y»atlon wlxmm pi #f atalBliig selutioa vs* 
isoelectr5.o point ©f tissue 1# fii« i?©smlts of iiifi 
work • g.ti-ow«<3. tfcat th«-#Fltteal p©lat ©f m%&lulng »«» 
onlj pi malt from th# tei#w» lip 
e«iielmsl«a mm ttet tb# p»©t«la aast fe# &% %h.m i»©«l0otrl® 
pQlmt %.& order to tate® tia® fife m^ ost 
Sis## ,lifdror;en-l#m eoatyol Ms te©®a tomi- #ss#!itlal to 
•0:Oiisl«ttat results 'with most sfcaini,, seae lal'oMfttlon o» 
Aft 1,0- aeoeasary. French"® bas w©#kedi out « 
B-©rl«a ©f Mff## s#J.tttl©as ®.oatai»iiig iagrf^ itats^  ' ss afeem 
la tmtol# VII, whieli «0f'«r a raag# ©f f.l frm 6»S t-o i,t. 
-§?• Fttloher, Boll* soc. Ital. blol. spec., 2, 22S-4 
i®. flench. Stain feoE.. 5, 87 rX950}T~ 
fable' ¥11 • e©apoiiltlm ©f Buff or Soltttl^ns* 
p* S%?'% *Aglp-%,*.%a 
S*3 ©•S2f gnsas* ii*.©a.s gMas* 
S.4 0*4S4 « 11.S8® If 
S,S ©•0O§ » w.m2 « 
l*81i » 9.i04 « 
«»S 2.725 m 8.316 B 
4,.&3S m S.M0 M 
f.0 S.44f m 4».7Sg » 
f.-2 6.355 m » 
7.4 7 •tit » 2.S76 
7.7 8*170 « X.188. « 
s.o 8.624 a 0.594 « 
Tabt# fll 
pi lagB4 0^-10% 0 I#% 1«01 
i«60 g»a# 8«'O0 grsffli: l«8t gr&«i 
S,4 8. if * 6,8t ** l.*^S9 « 
s.i §•68 « i.^m " 
s.« m*w « S.7i « ' O.Sf " 
f.,0 lS,.gB • » 
§..® 19.10 « 
a«otta%.ii w«p« |[l#solfe4 'in 100 mX. of 
64 -
Imlght into the iiatttr# ataiaing was aceoa-
69 pllBheS bf ei»aig and Wilson &t the University of Oaliforal.it* 
tii#li» w&rk 1« la with th» of ®h«»l0ft3. 
tlm mf- %@a m the acid sli@ ©f tMir poiats* 
If th® pi #f tb© xaediu'jB is basl» t® tla# i»#tl.#©tyis poiat ©f 
th# pi»©t0£»,. til® l«tt« wtll with «•••%« <s«tl#ii ©F 
feftgi©. i'y«j if tli® pi is atii t# tli@ laoeleetrl© xjoint 
•€»f th© p3P#%#la, It will ®'0»1aiii®- with a -if© «al®n -m »©li 
If til# pM of the solutl®» it fl»i tli#m all 
proteins • wb©s#. Isoelectric p©iat« are !,««# tiaa f^mr will 
witfe a feast® -Is vill fe# M»y pro-
%«£««•• ©f Gif ©isiftt ts»lt«tri« peimts ia .a»f tlaia#, amS Its 
ael^i© QF b«#i© Is a«t«rai»#.tf 'toy tti» a^ftrag# wlm® 
«f til® iso@l®et3Pl@ p-nlmts.# ffe® i#o«l@otFlo • p»imt of A ttmsmm 
mm J hm nmAwlj hj tli# as# ©f 
lsv®stigfttl©» Tm-mls tk# ia i®v«l©plng 
rtmlstag It is net possible t© -.stftia t'fc« ©«11 
Biiele^s# whl&h is «eii ia eteraet®®*., with- «.» aeid if# without 
staiaiag tb# oji oplasa, tli# eatlr# tl«.aa« m&j to© ®tala«d and 
this w%th %li# whieii will r#»ov« staia 
all p't&tmimm mkmrn is#«l#etFie points mm %m» thmm tM® 
pE •'&£ %hs ttes tb© i3tt«5l®*i» »ay •i®gtfi.in®d» In 
to s-tifim the aia©l®»s mlm#,* it 1« a«§#»»a»^ to wa# & 
fe«sis 4jm wMeb will #«bla# witli mmm aai a#r® prot#iM th# 
ii# GMig ami Wilsoa^ Stain Teeh*# li, 0.i Cl#3f}* . 
aoy» tesi# ffaa sal«tl«ai until thm oMQlmm i« ecwpl^tely 
atai»#i» lb# asmal- ^si« dyes ar© thm mmlmm* Thm asia© 
hmmmitp 'hm & itrong tmuMmmj t© mM lifir©g#ii ions -lyai 
a#t «» « msually cojnbinlng with proteias mttng as 
eatloaft# l&is further complicates anj siaipllfi#i ©#rf«lati»« 
fh:« jfa«t tliat the acid dyes as a group MUm vmwl&tlm in 
#t«iBiag ability la a solution ©f constant pH woaM indicat# 
tfe«t til® miid if## ffllght be cl«s»£fi#i with t© m# 
and tfe»'Mai#, cSyes ia a #;l»i3.«p H©w#v®i»,. 
tb»m smmm %& M t#© mamj vmlB-hles iKVolwi, availsM® 
iaf©»»tle» s« tat«mingl#i tliat. a.11 .aeciimt# elasgif isa-
tl<» eaiia^t 
Oomsli«r«ti©a «f %hm brlagp 
on® t© ©oneltti# fcbat tbe gtsiaiag #f «m#li tS.s«» 
toy ill# olic5i«# #f mm aa#%mat« stslstag tesimlfw 1# m 
distinct mB.4 y#»«»,iP€'h pF«%l«a' la its# If * fli# 
approach to mmh problem 6a» to© gmiied la part toy tia# aatarial 
%©• 
fi» followiMg lii«lu<3os a list of i»p«r%.aat %©§> 
t©g#tli#r with tfetiF bielogleml t^ls« 
suafeitw t© tli® Ml3l.l©-gipa.phy at the €»4: ©f %M& s#etie»« 
.<*» 
fitbJ.® flll» Appll«atl©a# mm& Mrnfm&mmB, 


















F<ir •eytoplasBj. Contest staia. 
For cancer tissue? with 
fuchsin and malachite gr#@n 
Cheaters tain to thioaiaii 1» 
•plmmt pathology 
iB, « *«ilflcatio» ®f 
%hm Mim t«s% tmT- ayphilt# 
f#r sections 9t «abry##| with 
antral red 
For deterjTdning reaotleia ©f 
cell sap in plants 
wm fat in tlssm## 
Wmw fat in tissws 
Chromosomes is sa»mr frep. 
©r eggs 
f#r sections of e*%ry«s 
F©r vital stainlag 
To distinguish c®w'« silk 
from goat's railk 
For staining bacteria mmM 
fungi in plant tissue 
As nuclear stal»| witli mmlu 







































Wmr w©oi an# fi»i 
sf St 
As a ¥ltal stain SI 
Supravital ataim for ®»bry«« M 
Sfeala t&T la tissue 8S 
Wm tmmh -"fcaMo-r %%msm Si 
For Chro«a.tia| with Itglit B*f 
wim ymllQws £&w Qsmmw 88 
ti»#» 
For gamtrai feiatftlegleal 8S 
tiSiW 
s-tala ?1 
For ®-oiin®«tlv« tis'sm# 8t' 
Plasma stalift iaid 8i 
connectiv# ti.««a©. 
Stala for pat- 90 
Cytoplasra stitla 
Stain t®T l©g3?i bodies in 92 
s»»art ©f tt:»CT0u# tissue 
F#r staloittg alga# 9S 
For 'la "fii»m# dl»»sa® S4 
• $8 * 
fabi# fill. 




AwtmrnM For plant m 
latelia f@r negatlf# staiiiiag ©f ff 
th# iav©!*®# mmtuve of mm&h ©«» b© ah&mn hj 
a mtmAj #f tli# «fpllcatlon #f iy«-s la tfc# «•«©«*» pre^lsm fof 
©f %fa# p.y®bl«ai «» the discovery «f #««. imiqa# ®f 
tli@ ©fflai#®i» #tll# a dy© t# serv# a#. l»iiiB«tor, aafi a 
pi»#©#iur# tm tiatm# #»iilaa%io».. Engel h&m shmn tbat aaay 
ia©e«lat«i twrnmm t»k# mm -wltml .stains swaral «#ld 4j®m ®f 
.%li# l;Fipb«afl»a'%b«.m® greuf itm&Mlm. S, .r@i i-ielat, light 
$mm, »i isAais# fhe coloring occurs Im tli© litlag 
%xmm «©11 «»i a©t ia. tfa# aecrotic oella* 
«f tMs 8'ii©*s th«% f«w esrtaia -pr^ile-
%i«» '.toe- mSm %b@ priaolpl® of 
aai y.i€# versa, pr©lil®a saffl-tltat 
ir»l:atol«» '%o »#rit detailed ^ saslisratim* 
ffe# hm&nm still m&m wbm tli® pi*©f-
mtmimimg. ©f ««ne©ro is %i.ss'a«,. In ?i?e» is ©©asiiS^ fed-
W*. fegel, 2.* Krebsforach*, 22 MG-72 
th« pux'pms0 mi ••fly fti® %hr«« fiiiii«a®»tals. 
'm 0-0 
%h» iy®' eena^t l» mppllm^ 
il3p#$tly» If th# t.fi si«S.aist®r«i int® fcti« b©iy Ftaefes 
from B«©flas»,, 'thm iw-tot}-©-!.!# fat® of &&mXn^ 
coajpouni esMplieat#s fcfe# %y ©©atinmsi 
utttlrlmg efforts In tk* msB&mh ©«a w® laop# 
fiafl. a fi®lmtl®ii to th® problem ©f eaB€®y emrs* 
mtmrnmrnrn mv«a ia faM#. ¥111 
•*?1* Pi&n®®«, gath#' Acuit.* «• S3SS* MIM* SSEE^** i* 
193 C189?T7~" ; « , 
Wafbsa mmA SeiawarzenbSFg, l«3rlla, p* li#0, 
fS* i«i«bto«j»g, .SS£SaIS^*t lit 14.5 CliS4|« 
'f4, Seeord., '|f^  t41 {1®24). 
fS. Ii©©, "^Grundzuge d©r raikroskoplschen tfalrfi-
tlon, Berlin (1907). 
?#* yirchow^a Arch, path*Anat., 1B4, 2®5 IliGl). 
Wm&t m4 Strefcsll, gtaia S,- 1« 
70, Schaffttr^ 2. Wigs* lite*# 1 (1888). 
79, G#f#3?, Btaln Tech«, ®, Sf {19S2). 
80,. M&* Biol., If, lit 
61. Wmm&kj, Stain Tech., 1, 11 il926&}i JL, ft 11926b). 
8g« Jerimn «ad Haath^rs Statn f»efa», ISl lltSS}-. 
8S. to. £» !•, 10, i34 {1920). 
BA* twvtm, £. Gen. Ph7fsl0l«, 10, ft'7 (1927), 
85. ietwlltf, Anat. Record# M#. 4.9S Cl91f|» 
as. Iwort, £. State mi f 1924a). 
f 0 
Sf#- £, I£b, Clin. M#a,, S, 1#. Itti. 
S®, .Ay^k* Anat• FhYsloI.^ S7€ (1899)» 
St* Ppanaiit^ Ar0li« Ma&t, Mioro^» 5, 1 . 
®0.. lallory, £• E;ig^  K«d., IS (1900). 
fl* Sett«®r^ - S.taSB Teoh»,.f,. 9f •Cltll}*  ^
0g. Mst, Z* Wias. Kikg«. 2, MS (1885)^ 
§«• Ms.. Sj Si« (19G8)» 
#4* Ghajifed l^&ln, Stain Tech*, £, tl (3.98^ I• 
tl* l©iPib<»JPg, Ahs* la Sfcaln ISSfe*# 1Q> Sf (19M)* 
• Stain yeoh»i> SS 'ClSMl# 
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f fiplniayl'-l-C g-hTdroxynapiithyl,) ^•azophepyX*>4'«3>ead 
l«fti «Bki mmplMg wttii w«-r® e«-Frt#d out 
Im dtlmfe# fcydroefelorle Slii©« th# -ef %® was mrj 
s*ail, a letter m$&m^ ef w&s seaglit#-. 
l&#s the amlRoaryllead was diss#!*## i» ©tfean©! 
with dry hydrogen trtatci wlfch f:S#a«yl 
nltrlt® at 0®, tbts p»a»i- tet© a meStmrn fay#r®mt#» solm-
ttiiii ot y^*»aphthol, the yield #f iy® *ss m fe»tt«r* fh« 
saa® li»W tm# whm.- bO% sulfuric acii a® th# r©a«tio» 
fh® followtag proc«dtii:'«. g«® th# hmm% »swlts*- Fiv#« 
©f a g*«a ©f t3?ipher!ifl»^»arnlnoph®myll#«i wss 
ia 10 »1» #jf gMoiitl acetic «efi cooled Is© %hm poiat# 
So^ii® aitFit® wm- then slowly added with itiffiaf* fh® %»«-» 
p®f*tiap® *«« h#li IS® aacl 20*^ f ©®» 16 minutes mM the 
ad3Rt«re wss th®B ,p<»ar#d tat© a sodltim hj&roxl&e soltttl<» eon-
talalag 0*g g* ©f y^-naplith©!. "'fli# s#lii whleh wa» 
&£f and «rystalits##. fF«» dlltit® ethaa©!# fh# yl«li 
©jr .asltlog at fa#e»)^ was Q-mM g,» or 



















« 49 43 
H 4» G 

















































1 m H JP«4 
*0^ *e4 
« 8 4>i 
SS 0 ii M 
« # © ipf* i f H  
m 40 4^ il 
M t3' 0 4a IQ •p-l 0 «$ Sf » 49 
« ® $* « 
• 49 «3 
t € 0 f4 ® jQ 
s 4» ' •N 4» ••p v4 ' •o si (S S' « 49 *0 0 f*4 J3 9' P4 H' & *0 ]|4 4-1 
& 
m h # « 1 a 0 St W JH & 
© <®4 M 0 n fel m •# 4# 
*9^ m # 
' M 0 4i ii # ® P4 $«• 0 m S 4# 4^ WI- WF 
N s 
r4 • © 
m <H M i# w. 0 9 0 0 13 
S 
• # f4 
% # # S M i
# ¥ w # & 4^ $4 
li •# 
•W4 »*4 |A 
XS •« 
•0 « g m i# 0 S «N 
%< 3 4S • a 
...- '* F*»| •p# «! 49 
ri •«g © ft m 9 5 d 
•rt •*4 «t • "Q # 
•55 S j f  IPS e 
J # gH iS^ 49 # m 4^ r4 & 
•* ^ ' wi IS 




• ©  
m 





























i '^ 0 f-4 
t 
fi <5^ V' « 





« 0 fe H 
# fe' 
1 iH «0 
@ # 
^ 4*^ fe a 
0 S' 4a> v4 #. M d 4A m 























1*4 HI •rJ' 44 
1^ © 
m is 4s If 
H 
w 





© ,  *4 
• © -fi 
ei *K 4S 6a»3 0 s @ 0 *4 
*9 
S © 0 ip-j 
#4 
44 #«g %HI 
f^ 
w 
# r4 « 
m t^. 





































































9 & *s n © 
v4 © m 
n <»4 A 8 
© 4a 4# 





















l#®i mma pmaemMi. Mmm the- pmb&hlj rssmit#i frem tb# 
r«asitlQS fif the 4iaionl-affi.i:ait ®f 
f-oaJ,© tiv tli« -e-wpllng of b»as«B@d.l&.gi0al:« ehl^rlfie^ y«-
sultlag frwi thm #l®avag# -©f tri{^fa@Mgrl«j-«aia®pfe#afll#aJ, with 
l-»fttlapfaylaralno«3,0,8-tri»n.lfoiii« a#t#« 
y.ri g.^faytily o:Ky»aplitte 1) *»•& sepheayl^g-lsad 
f© a selwtlom &t t»© g, ef twlphmmjl»&»%mln<iphmjlt@&4 ia 
glfteiftl aeeti© .&eli e#©l#d t® IS '^ was adlflei 1*0 g# ©f s-odltjs 
altrtt®. fl»® nixtttr® was allowed t« «taini f®r 1§ aiBmtss ..aafl 
was tfa«a poured into aa altella® solttl4.©a s®atalalag l.O g« 
(a-napbthol. fhm jellmw »olatt<m *«s and th®-
trystAllissd tmm rnthrnk^ lm lo appMclateXii -qmnkitf &t 
§j« wm fli® fi*a#tioa *a» .SFystal-
f»® 0bl0r©f©Mi,« A aaeltinr polat with tmtVMpk^njl" 
leai ©bowsd no i®py«ssloa, ffa# aloohol-solmbl# portion 
tripfe®ajil©«i and oa «311atl.oa wifck p«tiPol»ii« ©-ttei*, 
trlpfa«»yl-o-hydro3:yphonyll«ai» 
fpjphenyl-l-^-'hydr'Oxy-^, S-dl-C p-aitrophenylago) ~ph0ny^*l#ai 
g-Sitrtaailiii# {§.*0 g..} was 4isgotii#d ia tlj« usual 
rnsmim, fii# 4'la^«tls®i soltitioa me ^thm .«i4»4 t© a mixtiiF® 
S*,3 g» {'0*02. a©l®| of fci'ipli#afl>«£«iiyi,aroxfpli#nyll®«^, 20 «1. 
©f - #tteyl. iO al# of S©^ aai 40 «!• ©f 1:0 
sodiuffl ^bydroxii® aoXtttlott* A teep,- blood-^rfta color waa la«-
®totmla#<3» fii« Mlxtwp« was sttri'&i yaplily mtil all 
• «• 
mm mthfl hai fitis t0;0k mhmt %wm b^mm* 
'Ttm- aolii f#si#a© was thm eolls©t#d caa & f lit®*' sni wash®# 
mrnrnu^lf wltM w&tmw axkS QmM §0 .ttfemol* fk# dark m4 
pow<S©i? *fai©b 3?@»alael ©a tli# filter was crystalllsM tTom 
#tliaa#l. ©oatainlng a uvmll mmmmA mi mmtM acid, ffe# •oo«-
pofflid i«©©ffipos«i- ttbef# ISO®* fti« yi#M was f*,l g. w 86^. 
Anal* Caiei. tow CggEggOgNgPb; Pto, t4*t|. I# 10.1. 
P^naii m,. t4..S} 1., M* • 
fhe aaalfsls ®f tli« compomid that tmm mmlmmles 
of ^-ttitfoto^jagdnediasoaiwi ©Msjplie Mi emplsd «it;b the lemtf 
eo»foand. 
till'®.# gfaas 0f tbm if© was sasp«md®d la 10' »1. #f feet 
wat®r, ami t g*. of 'ttanaoms ^lilorii© in 0© ml# ©«moen-
&%M w&s fhm mixtmm was waraei 
laiitll 4®e0l#r.i«tsi0a hai tak«n plae« and was tto« 
fb@ filtrate wa® m«4# wltli sodlaa hj^wnxMm and th@n, 
®.xti*a©t«i with ®tb#r» fh# watt?' lay«-r mmm s#xt 
with e«rb«m aai agaia #xtFa'0t«4 with «tJs®r« Tli# #tfe©r 
©xtfrnst was dri-ei ami tbt •t-My was evaporated# fii« r«siim« 
was ©rystmlliEsd fjpo« ill«t© fli« aelttag p«lat wa» 
fh® ft-erate «t ltO®« This eorrespmis to tto 
a«lting f®iat of tbe pl^rat# of .g,4««ilaininopheriol,. " A B£»i 
»©ltlog point with as authentle ®p#ela«a®® sfeewetf a© -di^-jpfessl©!!. 
•fli@ foll«wlag ©qmations sb®w th« Btrmtwpm i-dtsmiaatloai 
08# L«asier«, e®»pt» rend-.,, ;ilg» lt-04* 
• f« 
01 
a "  Q  X  
s  1  =  1 /  V i %  
AA 
HCl 
» , M% i—k 
^4 %W-/^ »% 
•  s  •  •  •  — S %  
base.-soluble . , , « . , 
, base-Ins.oltttol# 
lba% tills- .«ti'uct\ire i« emrwrnt Is stttost«nti.&t«i by %ii« 
aaalysl®, testli: aiwl -aifcr©g@a, «ii€ by .i,4-4ia«liie-
ph®©©l Isolated @l®«v«g® ©f tli# •%©» Sine# 
aailiii# is not ' iw«.lv«4 1,-® tli«; strmetttr#. i®t#i«-iaa.--
tioa., it was aot. tiols-tei* 
Yrlphenyl»l»Z^--hydroxy--5«>( p-lodophenylftg#) "phenylJ -leatj 
f# a ampesslca -ef S.,S g.. (O.Ol »#!#) ©f tripheayl-©-
liy«J^©xfpl»ayH«#i la a soiwtiea eon tainting iS ml,, of wat®-F, 
g g* «f sodiujB hydroxid®, 3S ml; ©f «ftk«n®l aa^ 10- ml* of 
@-tIiyl a0«tafc-® was-:'- aid«i -2 g* ®f ig-l0doft-nll.iii® in 
'til# vmw&l mmms&w^ t M r@4 soli.i stparatei iwi<3istt-ly. The 
w-at Faplilf mofttl all tfe# #lliyl. -«©&-tat# Imi 
fh® t.0lid wat fll.tii]p®.d| thoroughly waaMftd wltto 
w&t®r &nS *ttfc hot benmn@» fbm h8aM»m9 
mxtrmt mm «fap©ra%«d to ifyasss -anti th# r«s-tdtt« wfia erf&* 
t«lllx#<2 fFoa. M «tli@r mlxturm* fh«' yl#l<i 
o 
f f *. 
wtti Bm4t g« -or 
mmmtlmn- •*«» mt as lag g«liF©aosalllii« 
mi £-«iil«r©aailiii®» fb« result a- mm In fafels IX. 
fto® dfta •«© aot hm@ m m&Ml&g polat bttt 4ee«pes« 
&lmXy whm teeat®# «toov« m wh&m l#ft in tb® ligfat- at 
F®®a %mmp»rsLtwtm Bmv&T&l 
Table IX. Results of tfc© Coupling of frlptoenyl-o-hydroxypheayl-
lead with Various Arylarrilnes# 





5,4 n t6*» 25.§ 
0^ 
'^ ""^=,0Bp8,E 74 28,9 28.6 
leMisfe lusoluble 






l=« .1 fs ^ SO..*S 30.»S tek 
by®!® 
cl®« 
thm mtriifstar® of ^mh ©f tto® dyss was prm^& hj p»dttction 
with statti©ias sad isol«tioa of £-aaino-
phen&l C».p. ld:«otity of thm £-aaila©pti#»ol was 
llsbed by a aix«4 ia®lting point with an aatlaeati# ip®eiffl®n» 
 ^fg m 
fb® wm wmmmti&llf tli# »«« as that i«8e^lbs« f©r 
tha rsiaction ©f th# 4je fTom tlat ©ouiJllag ©f 
£-alfei'#te«as«jasdiai«laa ©lileFM®- vitb ti'lpti#a7l-o-fa|'^ -r«X3'« 
pteeayJ.l#ifti* - ' • 
f:glp]fe#nyl*l*j^*-hi^droxy C .fi'HsarbojtTOheayXaso) ^ plieng.l7-*lead 
f® m Bmp&mslm of B*S g* C0#,01 a#l#| -©f 
In. a, solwtloa :6ontalal*ig 28 »!• of watar, 3 g* 
mt soiiw. hjSm'Xi4&M tg'ml. of w-.tkmm&Z aai^ IS ml* ©f ©thyl 
ae-etat# Wias ai##i 4 g» ®f a#li dl«s©ti»i ia 
tb® wanner« fb» mixture beeaat iaFk ftni 
wma BiiTwma fo3p tw© kemm &ma tbsa fb® filtrat# was 
•seiaifl«d witfe mm%ic mM-m tb# solii. irhi#ii 8eparafe@a m 
*«.« 0©l.lee.t®i oa a filter aai was wa®li#d with 
W€tt«yi. Cyystalllsatiea tw-m i-ilttt# gat# m rmi 
4j® <3«e-omp#»t»g-«bcrv#. 190° ani solubl# la tfUmt# alkali, fte® 
fitli w*® 1 .g» QT 
Anal« Cal#i. tm C33_Eg40^gPbi 4»1» I, S.9. 
g«v#r»l att#»ptS' w»@ aai« to itts»as« th© yl©M ©f 
flaal pro<?uet, bmt wlttient suomss* 
^».:£*.*'BiptoiiyleBeii «C S"'azo«-2«-hydyQxypheajl tplpheayll#ad) 
lO" a ««sp®««io» ®f 6»5 g» fO.Ol melm.) of t3?l.ptj#®jl-©>--
liyi^QxypliemfiMai, la a solution slailaf t© tto&t ao.ssrlbiid in 
tli« py###iittg #xp©rla©iit, wft» 1...S g.* ef %«agldiae# 
i» tli« msml aa.nB#3p-#. fla« lalxtaF# turned AmU 
• f§ m 
Ai%m stlwlag. tm fcwo hears, %h9 atxtwr# was filtsrei* 
fhm msl6um waa wmkM with f§^ •tbaa©!, aai aMe-refom, 
rmpm-^Mwrnly* Th&.'M'tim mhl^h i?©ffiata®i wa® . Imsolabl# la. 
all tb« ®rgaiit0 &aa dl4- aot a«lt at 340®. 
The yl#li was l#,© .g#. & lf%« 
Ami*' f®^ CgoH460g^^#%* ** »# 
4:.tS,. 
A.fct#aptei #f frtplien3ri-i»^-hydroixy-5-(®-«alf©n.o-
aMWWiiiia>i»<iii»wiWP«Mii|>i'wiini»iii^uii»»w^ «)NaswM«k Trtiii;iiiiiifiiTiiitii>iiitrTiTTMWiiiii»iiiriiiiiiwtwjfi>iiliMi*wi»iiiw!ffi«ii'iii«*»iiiiii'wii'>M>iiiii>«iiti»Mii»jii«iiiiiiiii*iiLiM«i«ii »wiiiiii»'iW!iSi'ii iiniMiniiiiiniiiiiiiiiiiwiinint—mw' 
phenylazo)"phen^lj»lead 
:Stf@pal mttrnmptm mmm t# mmpM ais^#tis©i ^-saia©-
l>«HS#.a«swlf«ial® •.•el-i wltli tripli#nyl ©-hi^iSy^xyphsajll^aa* ^ 
tfa® Atmnmlw mmlntien aai a sus^%m»im «f trlph®a|-l*0»liyi»sy«» 
pii®Bfll®ad wmvm mlm4g »•© ias«41at# eoloratloa to-©k p-lae»» 
Aft#p • s©vsr«l homm'the turnei slightly "fe^ut a© 
Isai^eoatalaing iy# eoiali to® laolat»4» Triphenyl^e^hy&Qxy" 
phmmfltmsM- wm al«#st tmaotitstlv©l.y» 
'Jrlphen.yl'''l»/^-'dlmethYlmglno-5-'(.p-nitrQph6nylazo)-phenyl7*l.«*i 
fe «. ¥lg©y©mtly smsp«»sl#ii. of 5,58 g« (0.01 »©1«) 
of tripto6:afl»2»dl»@'tliylaailaopli®nfll««J Im a solutlea eoataln-
lag fS ml* ®f wat®!*, ?5 *1.. #f ©thaa©!, SO ml* of ©tliyl 
bsA S of S#AIAA ae#TET@ WAS E ,g» ®f £-ALTR©* 
anilln# iiag-©tl2#a ia the ttsml iaan#y. A d«@p red 0ol©y 
l«w6ilat«ly app««r#d«, AitoT flftmm ralnute® air ms bmlibl«€ 
tto^agb tb® alxtttF# t© #x.p®l tfa« #tlayl aeetat®. Tbm gawy 
•» so 
solid wft« f 13.t#»4 • frtaa afm#o»s alxtmre mn4 m&@ iri#i mm 
& pmom plat#., xhe Arl## mm festlfti wltM #tlaa»#3. 
t© r#si9»®. aaf mt th# sMrtlmg l#;«i QoapomiS-, wms ttoa 
aai tl»: Feslitt® was washed with wat«r iried. fli# yl«M «jf 
davk F»<1 df# was 4.#t g. or 70^. 
Aaal* Cal©a, f#r C52%8%*#^* *# Fowait ' », 8*2«. 
thr«# gra»s of tkt wa# la bet w&t#p 
110 *1«| sad ® g-« of stanno\« la iO «!• of hot e«as@.ii» 
•femt## hydrochl»l® acid wai. fhie mlxkmwm vm w&wm4. 
iint.ll d«0.ol.®i?l.«tlon »a®' eo»fl«t#.# Thm .s-o.lli r#sl#»® wms ml" 
leet©d m a t.M filtrat# was aad# b«i# with s®aitja 
•fayiroxid® aa<3 tfa®a was witfe ®tii#i».* tim mthmit layty 
was ayi«# mmT sMtiia sulfmt# and tb® mm 
fh® era4® b«.8.®a w&m#d m. m w-atsr toatfe with 1 g.« ©# 
aoeti^® «hyirl4«-. fM# slxtare w«» *lth wat.®r «»i 
fi3.t«»d« fh® filtret® ms n«ntrali2.#d with ©arboaat® 
to'pyfrelpltat# ^-^tatftfeylaaiaeaTOfcanllli-®., fhls eoap-osiid^. 
wfe®ii' #ryst«a.lls«4 tT<m h&% a®lt®« at If©®#. A mlx&4 
mmlting p©.l»t wltfa m ®tttheatle nprnelmm^  ^ahwei.ao 
d«pr#»sloai* 
ttie follewlBig ilagipaa ahms th# .pp®of» 
99# Gatterrnana sni li«land, "Laboratorj M«tbods in Organle 
Chemistry." fli« l!acrnlllan Company, i«w York (1937)^ 
P• SOS• 






















. 'i®® H 
C - H HOg 
«,0id-i!i®©labl® 
In tbla ami fcli© relate# %®a -whiefe ^oalf tfe® 
j«dl»®%hylaaia®as«tamilli« was isol«t«4 «»a l^eatifitd "by m 
mS,Mmd mlti&g p©iat with mm spmtmm* It Is ©tevloiis: 
tbmt t'b« &thm.r ppmSmiB #totaiii#d froa tli# i?#i»©tlv® el«a¥«g® 
©f ih» 4ym ®F« not imp&rimmt mm t& %m st^mtwpm^ i«t«»lsi&fcl©a 
ia 
f » d  l a ®  t t o y l » a l a . e ~ - S ^ .  C  . a  -  ®  h i  . o r Q p l a @ m l &  g e  |  ^ p h t a y l J - l - a a i  
f© a flg«3?©ttsly SQsp«isi0iQ ®f S#S8 g« i©.01 mmlm) 
©f %i»lpb©a|-l-£-diM«'tlijla»l.ii.€tpii®ii|'il«ad in a solatim eoatalaing 
¥6 al. ©f mt#r, •?§ »1. of «tfaaii©l, 60 *3.... of ©fe^yl a0#t;at#, 
ana 3 g». ©f B-Qi'iia ae«ta%« was m4d».i t g» ©f j|»#tol®roaBi.lia«-
if-
sab««fa#afe t« dlasutiiatlOT ia tto»' mm&l mmmm-r* 1 i&Fk p#i 
•©©l« ,ajpp®.ftr®i* Mtmr .mlaiit®®- %lw w&m 
tlsr©ia# fclit mixt«r® to mxpml feb# mhjl «,©#.%«%« •. fli» 
solid i»ftt#rla3l »fci ib#tt eolloctecS a mmi wasfee^ 
ttidTO^gMy wltii wmtm «na •ttoaaol, Fttrifltatlm wm- ettmmtm4 
hj er^stalllisiaig. fr©» hot 
Ttmmtlmm mmm mwri%4 eat'mstag ttt® dlas^alm 
m%%s mt £*br«©:aiilliii#, aai ig»aa4a®fe#ag©l©^  
fhB- of ail the «xp®3?i»«»t« mm tabmlait«i' as 
shmm* tb# ij»» i#©^pos# mhwf^ 140^# bmt tht i«#©«p©sifeloa 
poimt is act mhAwm&tmTiatte:,' 
fatol# X# l#sttl%a of tho Co'uplinr of Triphenyl-^o-dlmethyl-
«»liiophenylleacl with Various Arylamlnea. 
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f,li« ef imx^- &jm last a«g©plto#d wmrm 
l>Fev«4 bf ©ieitfag® witli atsjm««s efelerli# aii4 ©en-
e«oti'«t#a fk« pTQ&^Awpm wms wltli 
'tte&t as«5 f©F 'eisftvag® of 
C^«al tF«|>b;®Bylas#-) «plieny^-leai ,-
fhi# ©fltt^al product isoiitt#4 in each cleavag# wmB ^•il* 
Mttoflaaiaemiatianlil## After ©rystalissation fTmm hot mm%mr 
this. #©»p«mi€ St. 1S#». 
f thozy-S"- (,£-ni tropbenylazo) 
t# a suspension of 5.5 g. (0,01 mole) of trlp]fci#ayl-^-
aaisyll#iii ia f.§ *1. ©f 1-C^ mmSlma. hj§mm^§e a»i' SO' ml.* ©f 
•thy.I was aoded S g* £-»iti*@aaillii«» 
ffe® • wblftfa. iQTm4 was ©'©lleet-ii-i a 
CF^8%alltzs.ti©s .ffo* 95^ .gav# S g« m 3^ ©f ll '^t 
• hwrnwrn df® 'Mfltlmg at 100®. 
ernim* im Cg^ HggOgHgPfel Mt 'i.T. WmmAt 1, i.S, 
ib«m wa« la. tii# sma# 
aiina®r as. ia th« p.yweadtng for tyipti®ayl-
.a li^t teowi dy® was ol3%et±a#d In 45^ yl«M* 
fb« ««ltliif. pelmt of tli« .df« was IfS®. 
Anal# .€mle4, tm Gg^Hg^O^NgPtes 1, 6*f# f#»ais 1, i*5. 
fli«- .gtrwetttr#!- tlia coupling pr«imet« #f ^-aitro-
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»©3.at:i©a* Mthyl was &M»4 t© %h.m soMtl©a t© i»@r©as« 
tto« soMllllty ©f tbft wageiits* ll!#n m%kfl was o»itt«d 
tto« jimMm wmm. -a&Aedly Ithyl imTmam tm 
sil.sclbility of water and ethyl 
Ai«l»©«yll©aa ecwpotmds a wemkly 
mmMm •mmM-rn SodiOT «©ttat« was ms«i as-a .Miff©:!?. 
: A i*«ktb«r surprising observafciai was that ^-sulfoa©* 
would not a»i'»rg« mupXimg mi'tr 
®«aiitlon.s whiQh gav® go©i yltlds with ilsaooiiM salts* 
A t>iam#ible explanation f©i» this Ms not yel bten foimi# 
Appmmm.^%y'• tM l^a-i .atm, efieatiag to 
ia©r««s#s tb« .««©ant of -eoapllag,^ slao® ^-nltrc^ensameilasonitta 
100 
set 0«ttpl« wl%& iusia#!©, bat -i#«a ©©iipl®- mltk 
trlpli«iiyl»#-«ai8yll®ad and tripli©iiyl-^-aiil®yll®«i»-
Wh»m tk# para position *as coupling tooi: plme# pars 
t# tbt functional group «iii. ii@t» t® tlie l«i afc«». 
f.flethyl-o~diinethylft«ittopb©nyll®ai wm elsa-r## by £-aitr©* 
fe«nu#B#iiS.ax«kiia elilerii# mii€«r oenaitioffii- favomtel* tm 
e:o»fling. • 
S©m«r«13.y# tli«-€y«s p»fS'^ a dltf »©t Mw #fea»a.et«i*i-s%i© 
ii«lti«g prists-# fh« pr«»«ae@ of th® &t<» give«' tli# 
dy»a a dall ffes feetwaen mx& 
r«ij. i®ipNiai#iit-mp® tli« tfp« of eGmp&mA* 
til® results #f pliai«e#l#gl«ml t«sts lmf« met fmt %mm 
im* MBjmT, 6i CltlS)?. 1?41 iWM}* 
SI*A8f . 
!• A smmmj #f lm§ ia th» tyaatetai of m^mw 
• has ^®#a |».F«s«iil»#i* ^ 
§• .Mm «fet««pt laat %®#a made Is® corr&lft.t« sfe«»i©&l 
mmA staiaiBg 
Si S«tit «im# isa-i ij#» M-f© b##n prtpafsi.^ 
4. The positions «f coupling hat# ^«ii i®t®rrain©4.« 
§• Pteawaeological results ar© ««aitsd« 
